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INTRODUCTION 
Time study has become a major issue in union-management 
relations. Jtnions have found that grievance handling problems are 
greatly increased in plants where time study exists. Not only are 
there more grievances, but a greater amount of time must be spent in 
investigating and processing time study grievances. 
One heal urlion recently reported that in the first five 
months of this year it had carried 254 grievances to the fourth step 
of the grievance procedure. That's when the grievance committee meets 
with the plant superintendent. Of these 254 grievances, 221 or 
eighty-seven percent were time study cases. 
That this situation is not an isolated one is borne out by 
statistics of the American Arbitration Association. In 1954 time study 
and job evaluation were responsible for 19.1 percent of the cases handled 
by the A.A.A. By 1956 this figure had grown to 23 percent. 
Time magazine in an article last year claimed man hours lost 
from work stoppages were directly caused by arguments about measuring 
a worker's performance.l 
The foregoing statements elicited from a Bargaining Report 
of the A.F.L.~C.I.O. is an indication of the increasing preoccupation 
of labor with the question of motion and time study. By referring to 
the problem as one of increasing preoccupation, I by no means infer 
that the problem is one of recent attention on the part of labor or 
management. For, in fact, the battle was joined more than fifty years 
ago by the efforts of Taylor and Gilbreth, and has continued ever since. 
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It is the stated policies of most of our industries today 
that an employee is entitled to a fair day's pay for a fair day's work. 
Establishing a fair day's pay, however, seems to be a relatively simple 
procedure as compared to defining a fair day's work. 
The following is a summary from the policy manual of one of 
our nation's largest industries. 
We cannot reasonably expect an employee to accept our definition 
of a fdr day's work unless its determination has been accomplished in a 
logical, consistent and acceptable manner. Analysis of the problem 
shows us that we must start from the very beginning by recognition of . 
the following: 
1. What can the company expect as the employee's responsibility? 
2. What can the employee expect as the company's responsibility? 
Good attendance and conforming to the roles are the employee's 
expression of cooperation. In addition, the employee should apply 
reasonable effort in the accomplishment of his duties. 
In return the company must provide the tools of production 
which make it possible to produce. The company should show the operator 
how his job is to be done. Good design, methods, and supervision, the 
proper workplace and proper training are all essentials for which the 
company must accept responsibility. The employee must be rewarded for 
producing. Fair and equitable wage rates, good incentive systems, deter-
mination of time or production quotas are but a few of the expectations 
on the part of the employee. It is the duty of management to stipulate 
the manner in which a task is to be performed. 
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The first step is a complete analysis of the job in order to 
establish the necessary requirements for the desired and result, the 
analysis being accomplished by the application of the principles laid 
down in motion study. 
The second step is the training of the operator in the pre-
scribed procedure in order to establish a desired standardization of 
operation. Motion and time study will also supply an equitable time 
value for the performance of the task. It also provides the means of 
exercising control over performance since failure to meet the job quota 
can usually be traced to deviation from the prescribed motion path. 
Earlier reference was made to the question of a growing .con-
cern on the part of unions with motion and time systems as a means of 
regulating production. In the past unions were concerned more with the 
industrial strife connected with union organization, security and the 
raising of pay rates on a day work basis. Having accomplished this, 
they believed they saw in the efforts of the industrial engineer a 
scheme on the part of management to grant overt wage increases, while 
reducing the union's gain by means of excessive production schedules. 
Thus there developed the fear of wage cuts through motion and time 
studies. Recently, however, while the old fears and conflicts remain, 
attention has been pointed more directly at a theoretical analysis of 
the systems themselves to determine the possibility of their utilization, 
destruction, or modification. 
Management has, and justly so, the prerogative to determine 
how. best to meet the industrial problems which result from rising costs 
• 
and international competition. This is to the worker's benefit. Often 
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the question is proposed what to do about the fact that foreign markets 
are being closed to American products while inroads are made upon our 
own markets by foreign competition, resulting in labor layoffs and de-
• 
pressed areas in our country. How can we counteract such a movement? 
It is obvious that cheap labor is one of the reasons why we are placed 
in such a poor competitive position; but is it feasible to retaliate 
by relegating our American work force to the standards of foreign labor? 
No. The usual retort is that American technology must help to supply 
us with the answer. 
Granted then that technological advances in machinery, material 
and methods have helped; but what of the other factor of production, 
labor. Management believes in the fair and equitable treatment of labor 
and a proper standard of living. The fact remains, however, that if 
American technology is as advanced as we believe, then it must be allowed 
to be applied to the cause of finding the most efficient and economical 
way to utilize our labor force, in a just manner affecting the rights of 
our industrial society, and the good of society as a whole, whose economic 
welfare rests on the ability of American industry to compete in the national 
and world market. 
As stated then in my previous summary of the policy of one of 
our leading industries the company has a responsibility to the worker 
and the worker has a responsibility to the company. Management has the 
responsibility of providing the tools and supervision so that the factors 
of production will be utilized to meet the production quotas efficiently 
and economically. The worker expects this of the company: to meet 
competition, to keep him working by means of scientific management. 
Here, however, we have a paradox, for while management claims 
and labor accepts management's prerogative to determine by scientific 
management the most efficient means of production, the worker claims 
management is being arbitrary in its scientific approach to labor. 
Labor contends, that the scientific approach in as much as it is applied 
to the individual worker is erroneous, and does not make sufficient 
allowance for the physiological, psychological, and sociological aspects 
of the problem. The purpose of this thesis will be to evaluate both 
sides of the argument,.paying particular attention to the advances 
claimed by the advocates of predetermined motion and time study 
systems. 
The methods to be used will involve an approach to the problem 
from two different sources; first, from opinions of various authorities 
in the field; second, from the practical side by research into present 
shop conditions, by interviews with the technicians who put these systems 
into practice, personnel people who must contend with social upheavals, 
supervisors who are responsible for their initiation into the work place 
and the labor union representatives. 
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CHAPTER I: WHAT IS MOTION AND TIME STUDY? 
A. BACKGROUND 
Before moving into the area of Predetermined Motion and Time 
Systems it would be b~ to review some of the problems related to the 
field of motion and time study in general. all of which have a direct 
bearing on the problems in PMTS. 
In the introduction we noted that one of the biggest problems 
which American industry faces today is the fact that labor costs have 
adversely affected our compe~itive position in the world market. America 
traditionally has looked to a progressive management to respond with 
increased efficiencies in the production and sale of their products. 
In times past it has been by the application of scientific management 
to this problem of competitive forces that has developed in America 
an industrial society. which enjoys one of the highest standards of 
living in the world. Our technological successes in utilizing the 
factors of material 4nd machines has been brilliant. 
Labor. while it has applauded management's achievements 
in the handling of material and manufacturing processes has been 
extremely critical of any attempt by management to apply the scientific 
approach to labor. Employers are aware of the importance of the labor 
factor. and have attempted to find some means to standardize it. to 
determine what constitutes a fair day's pay. 
Management has applied a scientific approach to the diffi-
cult problem of worker input; to establish a fair performance factor 
for labor. The main difficulty of course has been the human element 
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involved, and because of this human element organized labor questions 
the validity of time study as being worthy of the nomenclature scientific, 
as applied to the question of setting standards. Arguments range all 
the way from technical opposition to basic union-management antagonisms 
developed through years of industrial strife. 
B. DEFINITION 
By definition, Time Study is the procedure by which the actual 
elapsed time for performing an operation or subdivisions or elements 
thereof is determined by the use of a suitable timing device, and is 
recorded. The procedure usually, but not always, includes the adjust-
ment of the actual time as the result of performance rating to derive 
the time which should be required to perfor.m the task by a workman, 
working at a normal pace and following a standard method, under standard 
conditions. 
1. Elapsed ·Time 
Elapsed time in the definition means the actual average time 
in minutes that it takes the operator under surveillance, to perform 
a particular operation or subdivision or element. Usually the operator 
will be timed over and over till a proper distribution as regards work-
ing conditions is attained to determine an accurate average for the 
particular operation being studied. 
2. Element 
The timing can be of an entire operation, a subdivision or 
an element thereof. An element is a subdivision of an operation which 
is recognizable and timeable, and has a definite starting point, and 
a definite stopping point. In a more standardized form, the Gilbreths 
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after studying many kinds of operations, arrived at the conclusion 
that all work could be performed by a certain number of motions which 
they called the Basic Divisions of Accomplishment, or Therbligs which 
are seventeen in number and are divided into such basic motions as: 
Transport Empty, Transport Loaded, Grasp, Release, Load, Position, 
Inspect, Use, Search, Select, etc., each motion being a separate 
classification which can be timed. 
3. Timing 
The suitable timing device is, in most instances, a stop 
watch which the industrial engineer uses to time the operation. Two 
methods are generally applied, the snap back method, where the timer 
will snap the watch back to zero after each element; or the continuous 
method where the time study man will let the watch run, continuously 
until the end of the study. The watch is stopped for no reason until 
the study has been completed. The time study man records on the observation 
sheet the stop watch reading at which each elemental break-off point occurs. 
a. Problems With Method 
A problem faced by managements who use a snap back method 
is that unions and other outside authorities object to the method for 
these reasons: 
1. Observed elemental performance times which it determines are 
always understated. William Gomberg writes "Lowery, Maynard, and 
Stegemerten find that as a result of a reaction time of the observer, 
and the momentary halting of the watch as it is snapped back to zero, 
an error of anywhere between two percent and nine percent is introduced 
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into the time study from this source, depending upon the length of the 
cycle." 2 
2. If when the snapback watch reading method is used an'error is made 
in reading the stop watch, the error remains in the study forever. 
3. The time study man's task of determining and recording foreign 
elemental times is made more difficult. This is undesirable, for the 
most accurate possible record of the total study time and elemental 
performance time is required. 
4. The time study man if he wants to, and if he does not have to 
account for the total study time, may leave the watch stem temporarily 
depressed. Thus it provides an opportunity for dishonest time study. 
5. "It provides the time study man with an opportunity to select 
and record rather than just record. It may once again lead to the 
determination of deliberately understated averag.e elemental performance 
times." 3 
b. Problems with the Use of Stop Watch 
In addition a problem exists as to the effectiveness of the 
stop watch as the most commonly used instrument of timing as noted by 
Presgrave in his book The Dynamics of Time Study. 
Assuming that the average element is of .10 minute .duration 
this actually means that the true reading is somewhere between .095 
and .105 minutes. This would lead to an average possible error of about 
.01 in the average element of .10 minutes duration. Thus practically 
the complete tolerance permitted by the collective bargaining increment 
or decrement would be used up in the most objective part of the time 
study. 4 
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Opposition exists then at the beginning not only as to method 
but as to the validity of the most objective part of time study the 
stop watch itself. Such opposition is one of the reasons that manage-
ment has sought to perfect Predetermined Motion and Time Systems. 
4. Performance Rating 
a. Rating Factor 
Another important part of our definition is performance 
rating, and it is this factor that is a focal point around which much 
controversy revolves. As the time study man makes the study he will 
also determine the performance level, or the rate of speed at which 
the operator is working. There are a number of different systems or 
methods of arriving at this rating factor, but they all depend upon 
the judgment of the time study man. 
Elements that are alike should have corresponding time 
standards, but to get fair standards, you must adjust the actual 
times for differences in pace. The time for the elements recorded 
will vary with the time of day when the study is taken, the day of 
the week, and the pace of the operator. The pace of the operator often 
times will be affected by his attitude toward the time study man. If 
mutual confidence exists, he may work at his usual pace, or he may 
speed up. On the other hand, if he lacks confidence, he may deliberately 
slow down. Regardless of these possible variations, the time study man 
is expected to establish a fair standard. This he can do if he under-
stands how to rate the performance demonstrated by the worker • 
• 
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The reason for rating is to determine a fair standard time. 
A fair standard must be selected from a wide range in actual times. 
Some operators perform as low as 40 percent of normal .. Some perform 
as efficiently as 200 percent of the same normal. Operators also 
will show variation in time even in any one study. Considering such 
variation a factor of rating, judgment must be introduced. Judgment 
must be used because there is no other practical way known for relat-
ing the actions of human beings to standards of time. From this fact 
union representatives often times argue that time study is an art and 
not a. science at all and depends on the individual characteristic of 
.the time study man, whose proven ability varies too greatly for an 
acceptance of the system as an objective standard. They claim that 
in an era of collective bargaining, to be useful, time studies must 
have a residual error less than the usual increment or decrement of 
the hourly rate at any negotiations. This they claim time study does 
not have. 
Unfortunately for management, the most often quoted argu-
ments to back up such contentions comes from a study conducted by the 
Society for the Advancement of Management, the largest national organi-
zation of industrial engineers and supervisors. In this study on the 
rating of time studies, it was noted that only sixty percent of the 
raters were selected for inclusion in the study. Among the criteria 
used for discarding raters was that they had less than three ma£hs 
experience or a statement by the group supervisor that the individual 
was not fully trained in time study. All other groups and individuals 
were accepted. 5 
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Union industrial engineers construed this fact to mean that 
about forty percent of the time study men faced by workers are incom-
petent even by S.A.M. standards. It is unnecessary to comment on the 
logic of such a conclusion, but other facts of the report were genuinely 
injurious to some of the claims made for the objectivity of time study. 
1. 11 599 individual raters showed systematic deviation ranging from 
-20.80 to 19.04 percent. 
2. Absolute errors varying from a low of 6.40 to 21.70 percent. 
3. An average error in estimating variations in work pace of 10.57 
percent." 6 
4. 11 59 percent of the time study men had average errors larger than 
10 percent. 41 percent averaged less than 10 percent error and less 
than 12 had errors below 5 percent. 
5. That length of experience had no relation to accuracy as the average 
error of those with over 15 years experience was greater than those with 
less than 6 months experience." 7 
As a result unions felt that any acceptance of time study was 
a question of union review through collective bargaining and grievance 
procedures. Such a stand, however, is contrary to management's prerogative 
to establish standards. 
b. Normal Worker 
The last part of our definition refers to the norm to which 
a worker under study is compared, namely the normal worker, who is 
motivated working at a normal pace. Along with the ability of time 
study men to judge the worker's performance, this concept of the normal 
worker as the objective standard to which the operator under study is 
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compared has been at the bottom of much of the conflict between manage-
ment and labor. Industrial engineers are aware that the ~hole concept 
of rating must be standardized if the occupation of the time study 
technician is ever to secure professional recognition. 
The Society for the Advancement of Management set up a National 
Committee on Effort Rating. The work of the national committee was sup-
plemented by a special rating committee of the Northern New Jersey Chapter. 
Both of these committees accepted this definition of normal. 
"The normal represents an unstimulated rate of production or 
effort that should be expected from a fully qualified operator. The 
fully qualified operator, being considered as one who has been working 
on a job long enough to know it thoroughly and who possesses normal 
intelligence with enough education to perform satisfactorily the work 
assigned to him." 8 
The difficulty in such a definition is that it is too sub-
jective. It would be difficult to get two men to agree on such phrases 
as "fully qualified" and "normal intelligence". Thus there exists the 
difficulty of obtaining an exact quantitative meaning to establish a 
universally accepted norm of work. 
c. Defense of Judgment 
In any common sense analysis of the problem, however, it must 
be pointed out that while judgment and normal as applied to rating per-
formance are in a manner subjectie, it does not mean that they canbe 
ruled out as useless. Judgment is an important part of any business 
enterprise and is a prerogative which management utilizes to bring 
success to the operations of any particular industry. · In the last 
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analysis it is judgment based upon objective studies which enables 
management to decide such things as: product mix, market areas, 
product design, production processes, and a host of other managerial 
decisions pertinent to the profit making ability of the company, and 
consequently, to the security of the individual worker. 
All of these judgments are subjective in a sense but are 
usually based upon objective studies which is in effect what happens 
in a time study. Such judgments are relative and accepted as normal 
and necessary by the work force to the mutual benefit of everyone 
concerned with the profitability of the company. Thus there is really 
nothing so extraordinary in mangement applying an accepted procedure 
of management prerogative to an area which is no more important to 
the security of the worker than other management decisions which affect 
the over-all security of the c~pany. 
It is not the intention of the thesis at this point to engage 
in a discussion over the prerogative of management to establish work 
standards. What we mean to do is to point out that the search for a 
theoretically pure, objective standard acceptable by all in as much 
as the human element is concerned, is difficult at best and that judg-
ment as such cannot be used as the sole criteria for rejecting the 
validity of time study. Judgments are used every day in many ways, 
in many circumstances which are as directly related to the employee's 
securlty as are work standards. These judgments are accepted and relied 
upon by all segments of the work force. They are limited by objective 
studies as far as these studies can go as is the case with time study; 
but for any one company, they offer a consistency of policy and business 
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acumen upon which the profitability and consequently, the job security 
of that company depends. 
d. Defense of Normal 
The second question involved is that of normal. Once again 
as a matter of COII1Illon experienc·e, we all know that it is impossible to 
point at any one individual and refer to him as the average man. Yet, 
that does not mean that from a study of a population we cannot determine 
what is average performance. I do not deny that difficulty exists as 
to one person's estimation of judgment of just how a person under sur-
veillance many conform to what is considered average. Nevertheless, 
in practical usage, it is not uncommon to adopt a fairly unanimous and 
consistent appraisal of an athlete's performance and term it below 
average, average, or above average. The whole sphere of scholastic 
achievement for that matter can be considered in this light. When 
one considers the difference in teachers, the methods used, the material 
covered, etc., it would seem impossible to arrive at an objectively fair 
standard to grade pupil performance by. This is in effect very true, 
but as a matter of practical necessity that does not stop people from 
using marks as an effective means of judging the relative efforts of 
the student body in accordance with definite ideas as to class marks 
and ranking. In fact, such judgments are broken down to the extent 
that valuable scholarships often rest on a competitive point total 
in the decimal quantities. 
e. Practical Approach to Work Force 
To discuss problems of performance rating and normal on such 
a plane points out that jud~ent is not an intrinsically evil thing and 
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in the practical sense is an accepted tool of the educator, pdge, and 
countless other people in responsible positions whose decisions are as 
important to the general welfare. as work standards are to the worker. 
Judgment is the handhold by which union theorists attempt to pull time 
standards apart. Theorists who defend their own particular systems 
attempt to counter union attacks on them, by academic arguments as to 
why their systems are more scientifically objective than others. 
The whole controversy reminds one of the attempt of scientists 
who seek to answer critics who mock their inability to solve the riddle 
of a final cause by excessive refinements of their scientific methodology, 
producing cause for effect, cause for effect ad infinitum without wishing 
to admit that the perfection is beyond their means. 
While admist the confusion the practical scientists see in 
their scientific objectivity a valid means of refining the secrets of 
matter as evidence for the existence of a final cause, who has ordained 
a natural order to the universe. Such men answer the critic not by 
science alone, but in conjunction with science, they use practical 
argument to show that their own inabilities do not detract from an 
ability to show that science can refine and direct a closer alliance 
with and conformity to this ultimate Being and His universal law. 
The secret of great teachers is in the ability to admit 
that this intangible of final causality is a mystery, but does not 
let this fact of their own imperfection rob them of the ability to 
convince people of the .practical need to conform to an order of be-
havior necessary for a well ordered society. 
20 
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The idea being that management's approach should not only be 
theoretical, but religious as welL An appeal must be made to the 
workers common sense, to make him realize the necessity of a rule of 
• 
work by which his sense of duty can be satisfied. The worker must 
identify the company's.welfare with his own. 
These two questions of judgment and normal are at the core 
of anyone's ability to set work standards. It is quite possible that 
in explaining to the workers, management's attempts to control worker 
input, that the best arguments do not lie in a statistical analysis 
or scientific explanation of theories but in simple lay approximations 
of what is reasonable. This is a fact which lays emphasis on the 
personnel sections growing importance to educate workers and supervisory 
personnel, to facilitate plant acceptance of the general usability 
and fairness of time studies. 
C. QUESTION OF SCIENCE 
Related to performance rating and the judgment factor in 
time study is the question which to a large extent influences the 
problem of union acceptance: namely, is time study a science? 
Unions in general resist any attempt on the part of time 
study men to disect the work of the individual worker as if he were 
a mechanical unit. They feel the whole man in any set of working 
circumstances must be considered. In addition they feel that since 
individual judgment by time study men in estimating performance must 
be used, that time study is an art rather than a science. The general 
attitude is that since time study is made _up of measurements in the 
relationships of men and machines, it is perhaps more closely related 
to physiology and psychology, than to engineering with its physical 
foundations. 
Union, industrial engineers such as William Gomberg, critically 
view the scientific validity of claims made by a system that is referred 
to as scientific management. They feel that some industrial engineers 
consider science as being solely empirical rather than rational, for-
getting that without reason in drawing rigorous logical inferences, 
empiricism becomes meaningless and science disappears. 
As an example of an unwarranted claim to scientific objectivity 
William Gomberg for example points to the work of Taylor, the foundation 
upon which lines of present day successors have built their own systems. 
a. Divide the work of a man performing any job into simple 
elementary movements. 
b. Pick out all useless movements and discard them. 
c. Study, one after another, just how each of several skilled 
workmen makes each elementary movement, and with the aid 
of a stopwatch select the quickest and best method of 
making each elementary movement known in the trade. 
d. Describe, record and index each elementary movement, 
with its proper time, so that it can be quickly found. 
e. Study and record the percentage which must be added to 
the actual working time of a good workman to cover un-
avoidable delays, interruptions and minor accidents, etc. 
f, Study and record the percentage which must be added to 
cover the newness of a good workman to a job, the first 
few times he does it. 
g. Study and record the percentage of time that must be 
allowed for rest and the intervals at which the rest 
must be taken, in or4er to offset physical fatigue. 
h. Add together into various groups such combinations of 
elementary movements as are frequently used in the same 
sequence in the trade, and record and index groups so 
that .. they can be readily found. 
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i. From these several records it is comparatively easy to 
select the proper series of motions which should be used 
by a workman in making any particular article, and by 
summing up the times of these movements, and adding 
proper percentage allowances, to find the proper time 
for doing almost any class of work. 
j. The analysis of a piece of work into its elements al-
most always reveals the fact that many of the conditions 
surrounding and accompanying the work are defective; for 
instance, that improper tools are used, that the machines 
used in connection with it need perfection, that the 
sanitary conditions are bad, etc. 
And knowledge so obtained leads frequently to con-
structive work of a high order, to the standardization 
of tools and conditions, to the invention of superior 
methods and machines. 9 
Gomberg in reference to these steps notes what he calls 
a subtle acceptance of a purely mechanical view of nature. Here he 
claims the substance, the mechanical concepts with which science had 
been made to work in the field of nineteenth-century physics, was 
artifidally transplanted into the field of time study techniques. 
The fact that the only claim that could be made for these assumptions 
was that they were subject to tests of validity by the scientific 
method was confused with the superficial resemblance betWeen the dir-
ections ·to divide a man's work into simple elementary motions and 
the appearance of the atomic and molecular theory of physical science. 
Gomberg refers to Taylor's statement, that the best elements be com-
bined into a synthetic pattern arithmetically; completely overlooks 
the possibility that these atomic movements might combine as hydrogen 
and oxygen to form a completely new compound water, bearing little or 
no resemblance to the original constituents from wh1ch it was formed, 
rather than make up an additive set. 10 
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Leaving the technical aspects of additive times to a later 
period, I will consider the more general problem of the union's op-
position to time study, because it does not give adequate consider-
ation to the subjective elements in the worker's personality. 
In general, it seems that it is the microscopic dissection 
of a man in the name of scientific inquiry that rankles the worker 
and allows the union to present the time study man as the spy, rather 
than as an objective analyst seeking to improve production techniques. 
·It does not alleviate the situation moreover when industrial engineers 
become over engrossed in the mechanics of their study and overlook the 
fact that the subject matter itself is a physiological, paychological, 
and sociological complexity with underlying tones of motivation, fatigue, 
subject to various shop pressures. In this light unions attack time 
study demeaning it as an ineffective unscientific tool because it does 
not pay sufficient attention to all of the factors involved. 
While unions claim that factors such as motivation, fatigue 
the pressure of the informal organization are not allowed for, industrial 
engineers claim that these factors are figured into the study by way of 
specific allowances made for them. In fact some claim thre is an over 
allowance as the time study man when he takes the time study actually 
times the worker's performance during different psychological areas of 
work performance, and thus acquires a range of performances from which 
he develops an average. To this he later adds a set allowance for this 
·same fatigue element. Now if the worker is fatigued and the time study 
man lists into the study the ~orker's actual time and later on automatically 
includes a set allowance for fatigue of say 5 percent, the worker then re-
ceives a double allowance for the fatigue element. 
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At any rate, it is possible for the axiom of the happy worker 
being a good worker to be pushed to its absurdity. There is such a 
thing as duty and it requires a standard by which action can be measured. 
Output is an objective fact; it is what management is concerned with. 
Subjective feelings regarding work even to the psychologists are in 
the long run subject to the question of whether they increase or de-
crease productivity. Industrial psychologists can point to morale 
and motivation as important factors in productivity, but at the same 
time it does not seem unreasonable for management to set an objective 
mark, which is fair and expect a work force to meet it. To question 
the principle involved in management's rights to expect workers to 
meet a fair objective standard, simply because there is a human element 
involved is to question the objective rights of schools to grade students, 
of courts to establish law. As a matter offuct standards must be set, 
met, and followed as a matter of practical necessity, in these fields, 
despite the fact that they involve decisions, concerned with human 
behavior. 
It appears in some instances that the problems associated 
with union-management acceptance of time standards is really not so 
much as to their correctness; as to whether standards of any kind 
have a right to be set. This allows some extremists to claim that 
the question of individual rights has been reduced to a disasterous 
form of ~uasi relativity which is concerned with establishing what 
one can get away with, rather than what one's duty is. 
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The pendulum has swung a long way from the injustices of 
Economic Determinism. Is it swinging now into a peculiar kind of 
controlled anarchism, where performance will be measured solely by' 
the kind of protection the union can provide? 
Time standards should bring the worker into realizing that 
management is not arbitrarily forcing something upon him, but attempt-
ing to increase his productivity by improving methods, reducing efforts, 
and relieving tension. Management has the responsibility to be logical 
not only at arriving at these standard times but in presenting them 
as well, and not reach out solely to the worker's mechanical under-
standing but to the whole man. This is in effect one of management's 
greatest problems, to overcome the fostered misconception that in its 
attempts to become technically correct it is unscientifically prejudiced 
toward the whole man. 
D. ALLOWANCE IN RAW DATA 
One last factor by way of general appraisal of time study 
that creates a great deal of controversy is the problem connected with 
allowance in raw data.· In taking a time study, the time study engineer 
would time the operation over and over till a sufficient number of 
timings of the elements of sub-divisions of the oper~~;'tion were had 
to determine an average time for each element of sub-division. In 
determining averages, however, a historical review of the methods of 
summarizing and analyzing the basic data in the sample time study shows 
a trend to arbitrarily eliminate high or low readings. The union 
objection of course, being that such an arbitrary process showed the 
inability of management to present dme study as scientific evidence, 
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and introduces an unwarranted intuitive ability on the part of time 
study engineers. That if high readings showed an inconsistency in the 
work process, they were not corrected or allowed for but simply ignored. 
Historically there was a tendency to eliminate such times, 
for example, in discussing raw data, Merrick observes: 
The striking out of abnormal values, either excessively 
higher or lower than the average of all the individual 
times of the same element, is a detail that calls for fine 
judgment on the part of the time study man. Such variations 
may be due to an error in reading the watch, or to an ab-
normal condition of the work that is not likely to recur 
in the ordinary course of events. While no general rule 
can be laid down for the elimination of these abnormal 
items, minimum or maximum isolated items 25 percent less 
or 30 percent greater, respectively, than an adjacent item 
should usually be rejected. 11 
This reasoning was carried down into modern practice by 
Lowry, Maynard, and Stegemerten, who wrote: 
Before taking up the summary of the~apsed times, the 
time study should be carefully examined for abnormal 
values. If any are found they should be indicated so 
that they can be read'ily distinguished and excluded from 
the summary • • • A value is regarded as abnormal when 
it is extremely high or low as compared to the majority 
of the other values for the same element. No definite 
rule can be established for determining when values are· 
abnormal • . . Picking out the abnormal values is largely a 
matter of judgment in which there is little likelihood 
of error. 12 
Carroll carries the· controversy to a climax when he reasons 
from the statement that: "No over-all modification made can be ex-
pected to produce the•correct results except in total."l3 Thus in 
summarizing the data Carroll omits most of the readings. He recom-
mends assigning to the over-all study a general estimate of performance, 
and then circling those readings which the time study observer believes 
conform to that estimate of performance. 
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The standard then consists of those readings multiplied by 
the estimated rating factor. Unions, of course, claimed that it 
would be easier to throw the whole time study away and estimate 
from judgment what the production rate should be in the first place. 
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CHAPTER II: PREDETERMINED MOTION AND TIME SYSTEMS 
A. GENERAL BACKGROUND 
As more and more interest and scientific inquiry was made 
into the field of time study, new ideas and systems developed. 
Management itself felt the need for a procedure for establishing 
production standards that would eliminate as much as possible the 
element of judgment and the other previously discussed problems 
connected with time study. When a time study was made as we saw, 
there existed the need to judge the performance of the worker which 
left a heavy burden of proof on management to prove that the standards 
thus set were accurate and fair. 
In response to this need there arose a newer approach which 
many thought would eliminate the controversies surrounding management 
union acceptance of time study as a legitimate tool. The new procedures 
were known as Predetermined Motion and Time Systems. They were pro-
cedures in which all manual motions were analytically subdivided into 
the basic elements required for their performance, and predetermined 
time values assigned to the basic elements. These procedures it was 
hoped would eliminate the question of judgment as it would no longer 
be necessary to judge the performance level at which an operator 
worked while being observed. The procedure would be simply one of 
determining the motions required to perform the operation and then 
of assigning predetermined time standards to each limiting motion. 
The sum of the motion times would give the production standard for 
the job. 
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True, while judgment would be used in determining the motions 
used, it was felt that such would be an invaluable aid to methods im-
provement, .as the observer would be required by such an.anlysis to be-
come so motion conscious that he would naturally seek out the best 
possible method of production. As for worker performance, judgment 
would be eliminated, as the time standard used would have been pre-
determined, as the result of lengthy research· and investigation, and 
would be the same for each comparable motion. 
That the judgment factor in rating individual operators is 
eliminated is one of the most publicized and accepted concepts sur-
rounding PMTS and is essentially true if one ·completely understand~ 
the significance of such a statement. It is true that the analyst 
does not have to estimate a leveling factor for the operator as he 
studies the job; he simply records the hand motions and then assigns 
predetermined time values to them. It makes no difference whether 
the operator is working at full speed or at reduced speed.. The final 
standard will be the same if the operation had been correctly analyzed. 
One point which should be borne in mind is that the pre-
determined time system values are based on a series of time studies 
for which the operators were assigned a performance, or leveling factor 
to normalize the elemental times. In an· attempt to eliminate the 
judgment factor here as much as possible the operators were trained 
to work at a normal, or 100 percent performance level. Even so it 
is well to remember that PMTS have a built-in rating factor. This 
advantage should be r~stated to say that, while the judgment factor 
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is a necessary part of all standard data, it is no longer the responsi-
bility of individual analysts, but is scientifically controlled within 
acceptable limits by the experienced personnel who build up the elemental 
time values for the PMTS.l4 
Thus while judgment has not been completely eliminated, a 
fact management should admit, management has developed a more objective 
criteria of worker performance; This question of judgment once again 
is a condition which exists in many every day practical situations, and 
management's attempt to make it as fair and objective as possible must 
be applauded. 
But have the latest efforts of management really solved the 
basic problem involved in the mutual acceptance of a norm for productinn 
or have they succeeded only in substituting one problem for another? 
Before attempting to answer this question, let us review just 
what these various systems consist of. In the United States attempts 
have been made to introduce PMTS in practically every industry in which 
stop watch time studies historically have been used. In addition, 
proponents have tried to extend their systems to industries which have 
not had any form of work measurement. While Methods Time Measurement 
is possibly the most well known PMTS in the country, there are several 
other well known systems, such as Segur's Motion Time Analysis, and 
other private systems such as General Electric's Motion Time Survey 
which is based on Motion Time Analysis. 
This thesis will describe two systems, one of the most popular 
general systems, MrM, and one private system, GE's MTS. 
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B. METHODS TIME MEASUREMENT 
MrM is defined as a procedure which analyzes any manual 
operation or method into basic motions required to perform it and 
assigns to each motion a predetermined time standard which is de-
termined by the nature of the motion and the conditions under which 
it is made. 
MTM contains twelve basic elements: Reach, Move, Turn, 
Crank, Apply Pressure, Grasp, Release, Position, Disengage, Eye Motions, 
Body-Leg and Foot Motions and Simultaneous Motions. 
The unit of time in MrM is called TMU (Time-Motion Unit). 
TMU values are: 
1 TMU - 0.00001 hours 
- 0.0006 minutes 
- 0.036 seconds 
l hour - 1000,000 TMU's 
l minute - 1,667 TMU's 
1 second- 27.8 TMU's 
Each of the basic MrM motions is divided into various 
categories called cases. 
REACH (R) involving the movement of hand and/or fingers, 
is divided into 5 cases, A, B, C, D and E representing different types 
of reach. The fewest TMU's are given for a Case A reach which is for 
an object in a fixed location or for an object in the other hand or on 
which the other hand rests. Most TMU's are given for Cases C or D 
reaches. Case C is described as a reach for an object in a group of 
objects which are jumbled so that search and select occur. Case D is 
for a reach for a very small object or where an accurate grasp is 
required. TMU's vary for each case as the length of the reach varies. 
2.0 TMU's apply to a Case A reach of 3/4 inch or less, 8.7 TMU's for a 
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10 inch A reach and 17.5 TMU's for a 30 inch A reach. 
A 20 inch reach for a piece of broken glass would be written 
on a MTM analysis sheet. 
Reach 
R20D 
20'' Case D requiring accurate 
grasp to prevent injury. 
Looking at the MIM Reach Table, the analyst first looks at 
the distance column, picks out 20" and then reads across to the Case D 
column to find a value to 19,8 TMU's - equivalent to .012 minutes 
TMU's are decreased if the hand is in motion at the beginning or end 
of a Reach or both. 
MOVE (M) is the basic element employed when the predominant 
purpose is to transport an object to a destination. Three cases of 
move are described and given value according to a distance TMll chart. 
These values are then adjusted for the weight of the object moved. 
TMU's are decreased if there is motion at the beginning or end of a 
Move or both. 
TURN (T) is defined as ·the motion employed to revolve the 
empty or loaded hand by an action which rotated the hand, wrist, and 
forearm about the long axis of the forearm. Values depend on weight 
or resistance and degrees turned. 
CRANK (C) is the basic motion which results when the hand 
and arm follow a curved path to move an object with the forearm pivoting 
about the ball and socket joint at. the elbow. TMU's vary with cranking 
diameter, number of revolutions, type of motion and resistance • 
• 
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APPLY PRESSURE (AP) is the exertion of muscular force on an 
object or objects to achieve control, to restrain, or to overcome 
resistance to motion; the object is not materially displaced during 
its performance because of the hesitation required while the muscles 
attain the set or tenseness demanded by the prpose. 
Apply pressure TMN's (there· are two official cases) would 
be used, for example, to give value to the final tightening of a screw 
by an operator who had first turned the screw with a screwdriver down 
to its travel limits and would be written: 
APl 
Apply Pressure Case l Re-grasp required 
TMU - 16.2 - .010 minutes 
GRASP (G) is the basic finger and/or hand action of gaining 
sufficient control of one or more objects so that other basic elements 
with the object become possible. 
There are 5 cases of grasp. Case 5 - contact, sliding or 
hook grasp has no value. There are 5 variations of Case 1 - Pick-up 
Grasp and 3 variations of Case 4 - Select Grasp. Case 2 is Re-grasp 
and Transfer Grasp is Case 3 .. 
RELEASE (RL) is the basic finger or. hand action used to 
relinquish control or contact of objects. There are two Release 
Cases: Normal Release performed by opening fingers 2.0 TMU's and 
Contact'Release 0 TMU's. 
POSITION (P) is the basic manual action by which two or 
more objects are allinged, oriented, and engaged in a definite 
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physical relationship with motions of such short distance or nature 
as not to justify analysis as independent basic elements. 
There are 18 different kinds of Position possibilities and 
TMU values derived from the three classes of fit, (loose, close, 
exact), three cases of symmetry-!(symmetrical, semi-symmetrical, non-
symmetrical) and two handling. categories (easy to handle, difficult 
to handle). 
DISENGAGE (D) is the basic manual action during which an 
involuntary recoil motion evidences a sudden end of contact resis-
tance between two or more objects previously joined. 
The Disengage element is composed of three classes of fit: 
(loose, close, tight), and two handling categories (easy to handle, 
difficult to handle).• 
EYE MOTIONS consist of two separate but related activities, 
Eye Travel Time and Eye Focus Time. 
Eye Time is allowed only when it occurs during a complete 
lapse of other operator motions or limits out other simultaneous 
operator motions, with·the specific provision that the eye motions 
in question are necessary for the worker to complete his task. 
EYE FOCUS is the basic action performed by the eyes in 
concentration on a given characteristic of an object within the 
area of normal vision long enough to distinguish it through muscular 
adjustment of the lens. 
Eye Focus has a constant TMU ~ue of 7.3 or .004 minutes. 
This time includes only the mental time required to permit simple 
yes or no decisions. It does not include thinking time. For 
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example, when the eyes of a time study man shift from the work place 
to his stop watch one eye focus would be required on the face of the 
watch. 
EYE TRAVEL is the basic eye action employed to shift the 
aim of the axis of vision 'to a new viewing area. The shift of the 
time study man's eyes as they are moved from the work area to the 
stop watch would be given credit as eye travel. Eye travel TMU's 
are derived from the formula: 
Eye Travel Time = 15.2 X T with a maximum value of 20 TMU. 
D 
Where T = the distance between points from and to which the eye 
travels. 
Where D = the perpendicular distance from the eye to the line of 
travel T. 
If we assume that the"stop watch is 60" from the work place 
and the time study man's eyes are an average 42" from the line of 
travel, from the-workplace to the stop watch the value would be: 
TMU = 15.2 X 60 
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TMU = 15.2 X 1.43 
TMU = 21.74 
But only the maximum value of 20 TMU's would be allowed. 
BODY, LEG AND FOOT MOTIONS are generallydefined as all 
usual motions which the operator might perform that are not 
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included in the definitions for the basic manual and eye motions. 
While the MrM Manual describes each motion in some detail 
the following reproduction of the appropriate MTM table· should 
provide sufficient information for this thesis. 
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TABLE I, Ml'M, BODY, LEG & FOOT MOTIONS : 
DESCRIPTION 
Foot Motion - Hinged at ankle 
With heavy pressure 
Leg or Foreleg Motion 
Sidestep - Case 1 - Complete when 
leading leg 
contacts floor 
Case 2 - Lagging leg 
must contact 
floor before 
next motion 
can be made 
Bend, Stoop or Kneel on One Knee 
Arise, 
Kneel on Floor - Both Knees. 
Arise 
Sit 
Stand from Sitting Position 
Turn Body 45 to 90 degrees 
Case 1 - Complete when leading 
leg contacts floor. 
Case 2 - Lagging leg must con-
tact floor before 
Walk 
Walk 
next motion can be made. 
SYMBOL 
FM 
FMP 
LM 
SS-Cl 
SS-C2 
B,S,KOK, 
AB,AS,AKDK, 
KBK 
AKBK 
SIT 
STD 
TBCl 
TBC2 
W-FT 
W-P 
DISTANCE 
Up to 4" 
Up to 6" 
Each add'l 
inch 
Less than 
12" 
12" 
Each add'l 
inch 
12" 
Each add'l 
inch 
Per Foot 
Per Pace 
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TIME TMU 
8.5 
19.1 
7.1 
Use Reach 
or move time 
17.0 
.6 
34.1 
1.1 
29.0 
31.9 
69.4 
76.7 
34.7 
43.4 
18.6 
37.2 
5.3 
15.0 
Ml'M Table IX Body, Leg, and Foot Motioris 
With the exception of compensation for distance notice that 
constant times are given for each motion in the table. The only ex-
ception would be adjust in the given TMU's for the Walk motion for 
obstructions and weight. 
MTM also recognizes that in industrial work there are many 
combined or simultaneous motions. In most situations the TMU's for 
the limiting motion (the motion having the highest TMU value) are used. 
TMU values are supposed to represent normal times and therefore no 
rating factor is applied to TMU totals. 
Allowances for personal time, unavoidable delays and fatigue 
or rest are applied after the total TMU's are converted into minutes.l5 
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C • MariON TIME SURVEY: 
MTS differs from other predetermined motion time systems in 
that the basic movements and motions have been combined.into five groups 
designated as TRANSPORTS, GET, PLACES, PRECISION, AND MISCELLANEOUS. 
Each of these in turn is subdivided into several classifications. 
All time values are expressed in minutes per hundred moves 
to allow the use of two digit figures. Thus a 6 inch hand transport 
having a time value of .0034 minutes is recorded as .34 which is the 
time in minutes required for one hundred 6 inch hand transports and 
the final total (or any portion of the total} can be expressed in time 
per piece by dividing the total by 100. 
TRANSPORT is defined as the reach or travel of the transpor-
tation means, either with or without load or resistance. The Transport 
means may be the hand or a carrying device such as shovel, tweezers, 
pliers, etc. 
4 types of Transport recognized in MTS are: 
1. Rand Transport 
2. Back and Hip Transport 
3. Turn 
4. Walk 
Times for Rand, and Back and Hip Transports are given in 
6 inch distance increments. Each hand transport time contains .0026 
minutes to cover start and stop, plus .0008 minutes for each 6 inches 
of travel. For Back and Hip Transports the start and stop time is 
.0055 minutes with .0020 minutes for each 6 inches of travel. 
40 
TURN is classified into two types -- feet fixed and feet 
moving. Times are given in increments of 45 degrees. 
WALK times are given in terms of time per pace. Acceler-
ation and deceleration are compensated for in the time value for the 
first step. Each additional step consists of travel time only. .0113 
minutes is the value of the first step and .0083 minutes the value of 
each succeeding step. These values apply to all walk conditions. It 
makes no difference in MIS if the operator is walking up or down stairs 
or backward or taking sidesteps. 
As with other MTS movements when transports are performed 
by more than one body member at the same time, each transport is an-
alyzed for the time it requires, and the longer time allowed. 
Certain moves are considered reflex transports in MTS. When 
they occur, only half the normal time is used. For example: The normal 
time for a 4 inch hand-transport is .0034 minutes. However, if the 
job required sanding a block of wood with 4 inch forward and 4 inch 
backward strokes the 2 strokes would together receive only .0034 
minutes, instead of .0068 minutes, the value of two separate 4 inch 
transports. 
GETS is the act of establishing control over an object by 
the transportation means. 
Six classes of GET are described and valued from .0009 minutes 
for a Class A Get to .0158 minutes for a Class F Get. The more complex 
Gets involve some movements which would be evaluated as distinct motions 
in other systems and usually involve some transport. 
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PLACES is the term applied to the motion or combination of 
motions employed to put an object in a predetermined location with 
another object and relinquish control. 
As with Gets, there are six conditions of Place, and 
similarly Place may involve more than one basic motion. For example, 
moving a plug to a hole and placing it in the hole would involve a 
10 inch Transport and probably a Class 3 Place. The Class 3 Place 
would include the positioning of the plug over the hole, the insert-
ing of the plug and the release. The value for the 10 inch Transport 
would be .0042minutes and the Class 3 Place .0044 minutes. 
Additional travel time is allowed if the Place travel ex-
ceeds 6 inches. 
PRECISION is the act of moving an object back or forth, 
after it has been brought to an approximate location, until it is 
in an exact and predetermined relationship with another object. 
Time values are determined from a Precision Index Table 
which is based on the difference in dimension between ·the area being 
sought and the seeking surface. In other words the difference be-
tween the inside diameter of a hole and the outside diameter of a 
plug would determine its precision index. If we have a .250 inch 
diameter plug to be inserted in a .255 inch diameter hole, the pre-
cision index would be .005 inches. 
The time allowed would be taken from the table and would 
depend on whether one part was stationary, or both parts were held 
in the hands. 
The type of approach also affects the precision index. 
For example, if a .240 inch diameter plug was approaching the part 
with the .255 inch diameter hole at an angle thus: 
The formula to be used would be: 
Precision· Index = b - a 
Where b = the dimension of the part being entered or 
appuached (dia. of hole) 
And a = the dimension of that surface of the plug 
which first enters the. hole. 
Assumption: b = .255 inches. 
Therefore, we know that the diameter of the hole is .255 
inches, but as shown by the diagram the peg which is entering the 
hole, although .240 inches in diameter is approaching on edge. As 
a result we have the relationship between a plane surface. and an 
arc, and the point of tangency between the two can be considered 
zero (O) inches in diameter for purposes of computation. 
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The MIS relationship between the plug and the hole, there-
fore is: B - A= .255 inches - 0 inches = .255. The time value 
from the MIS table is .0016 instead of the .0143 that would result 
from the peg approaching the hole straght on. 
A similar adjustment in the precision index would have to 
be made where two pegs attach~d to one part enter two holes simul-
taneously. In this situation the analyst would determine which of 
the two fits involve the greater precision and then divide by two 
~b-a/2) to find· the precision index. The same rule applies for three 
or more pegs. 
Where pegs are rounded or pointed the diameter of the 
peg is considered to be zero, whether the approach be made on an 
angle or straight on.' 
When' holes are counter sunk, or pegs chamfered, or both, 
the smallest diameter on the plug or the largest diameter of the 
hole is used. 
Precision is primarily used with places but also is 
used with some Gets and Transports. 
A special allowance is added to normal precision times 
for blind fitting of parts. This may occur when a peg must be in-
serted into a hole on the back of a p~nel when the operator must 
remain in front of the panel. 
In addition to the MIS movements already illustrated, 
there are a group of movements listed as miscellaneous. 
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These movements include: 
1. Get up from or sit down in chair --- .0333 minutes 
2. Inspect of Select ---· .0030 minutes 
3. Press Solenoid Buttons --- .0058 minutes 
4. Operate Foot Pedal 
a. Lift foot from floor and 
step on pedal .0110 minutes 
b. Move foot up and down .0090 minutes 
c. Step down off pedal .0045 minutes 
5. Press Air Valve of Levers .0090 minutes 
6. Cut Wire with Pliers - Light .0060 minutes 
Heavy .0095 minutes 
7. Cut with Scissors - 1st snip .0044 minutes 
each add'l .0030 minutes 
8. Hammer - First Blow .006~ minutes 
Deliberate .0068 minutes 
Rapid .0030 minutes 
9. Twist with Fingers 
- First Twist .0021 minutes 
- Additional Twist . 0049 minutes 
- Tightening Twist .0072 minutes 
10. Palm (part or tool) .0028 minutes 
11. Unpalm .0042 minutes 
12. Twist with Hand 
- lst Twist .0044 minutes 
-Each add'l • 0088 minutes 
- Tightening Twist • 0072 minutes 
MrS recognizes that there are occasions when movements cannot 
be performed normally and more time is required to accomplish them. 
Carrying a glass full of acid would becalled a retarded movement and 
a percentage, based on the analysts judgment, would be added to the 
normal times for the transport. 
WEIGHT AND RESISTANCE are handled in a variety of ways 
in MrS. It is assumed that normal time applies to all Transports 
of up to 10 pounds. A table is provided giving times for Trans-
ports over 10 poudds, in 10 pound increments. 
Special formulas for weight are provided for sliding 
and rolling weights, Turns, Walking, Gets and Places and a Weight-
Time Table is pro~ed for Precision. 
One of the unique features of MTS is the procedure called 
''Experience Levelling" which is an adjustment factor applied to 
Gets, Places and Precision times to compensate for the degree of 
skill and dexterity which a normal operator can be expected to 
reach on the job being analysed. MTS normal times are supposed 
46 
to be set at a level equivalent to 100,000 performances. If the 
lot is expected to run for a period involving more or less than 
100,000 performances then a percentage adjustment is ma.de to the 
normal times according to the following table • 
• 
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TABLE II MIS EXPERIENCE LEVELLING TABLE 
Perce~tages for Levelling Times: 
Exp .. Level Get & Place Precision 
500 39% 320% 
750 31 301 
1,000 28 281 
2,000 24 229 
3,000 21 198 
4,000 18 175 
5,000 17 159 
7,500 14 130 
10,000 12 110 
20,000 7 69 
30,000 5 48 
40,000 4 35 
_) 
50,000 3 26 
75,000 1 10 
100,000 0 0 
200,000 -2 -20 
500,000 
-4 -41 
750,000 
-5 -49 
1,000,000 -6 -53 
2,000,000 
-7 
-63 
Manual for MrS. p. 12.5 
MIS is one of the few predetermined motion and time systems 
which does not use a shorthand to de.scribe motions. The necessity 
for a shorthand is eliminated by the makeup of the Motion· ·Time Survey 
Analysis Sheet which contains the various basic motions with corres-
ponding cases and times at the top. The analyst simply records the 
element description on the left of the sheet and then fills in the 
time in a column under the appropriate motion. As with MTM and Work 
Factor, when a production standard is established based on MIS it is 
supposed to include allowances for personal needs, rest and fatigue 
and unavoidable deJa ys ,16 
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CHAPTER III: UNION PROBLEMS CONNECTED WITH PMIS 
A. JUDGMENT 
While management had hoped that Predetermined Motion and 
Time Systems, would eliminate the problems arising out of performance 
rating, the question of judgment remains a problem. First, for the 
reason that standard times while they are based on experimental ob-
servations are still converted in some way to the originator or company's 
concept of normal. The only real difference critics feel is that the 
judgments are now carried out in secret, under laboratory, rather 
than shop conditions. 
Second, that judgment is still required on an even more 
precise scale to decide what motions an operator being observed ap-
pears to be using. On the surface this question would seem to be 
strictly a matter of observation rather than judgment, but critics 
again claim that basic motions occur, in such rapid su~cession, that 
in many cases it is virtually impossible for the observer to see 
cearly each individual motion, particularly when work is performed 
mainly by the fingers and hands. ~t the observer usually sees is 
groups of motions rather than individual·motions as he observes an 
operator at work. He makes the detailed motion analysis in part from 
what he observes and in part from his knowledge of the job, what in 
his judgment, the operator must do to complete the work cycle properly. 
The real problem here of acceptance at least as far as unions are 
concerned is the claim that such operations can be broken into ele-
mentary motions as small as .0007.minutes, which can be recognized 
by an analyst. They point out that under stop watch study readings 
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are not considered accurate if they apply to elements of less than 
.05 minutes in duration. 
B. SECRECY 
1. Union Opposition 
Predetermined Motion and Time Systems have had added diffi-
culty in becoming accepted because unions felt that the judgment factor, 
rather than being eliminated had merely been confined to the laboratory. 
That while their originators claimed to have found a more objective 
criteria, they offset the good that they had accomplished by demand-
ing acceptance of their system without allowing anyone the opportunity 
to review the methods by which the standards were developed. As a 
result suspicion among the labor element was fostered by this attitude 
of secrecy. 
Despite the fact that it is management's prerogative to set 
standards, it nevertheless remains that one of management's biggest 
problems in using PMTS is the suspicion fostered when union theorists 
are excluded from the knowledge of how standards are set up. 
'-Some people feel further that such a line of reasoning de-
feats the very purpose for which PMrS were set up, namely to establish 
a more universally accepted objective norm, to measure a fair day's 
work. That instead of fostering universal cooperation they have in-
duced greater resistance, especially among the theorists in the labor 
movement. 
A fact which becomes more important when we realize that 
most of labor's aversion to PMrS is based upon the purely theoretical 
attacks made upon the systems, by the engineers b whom unions look 
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for guidance in these matters. The general feeling by these engineers 
as far as the human relations aspect of it is conc.erned was once stated 
by Gomberg, who said that "Such an attitude makes as much sense as a 
demand by a public utility that its customers not be permitted to read 
the gas or electric meter, when being billed.nl7 
That this question of secrecy affects a general acceptance 
of PMTS is evidenced by the fact that it has resulted in serious in-
dustrial strife and the endorsement by labor of vigorous compaigns 
to establish a legal right to information regarding the plans and 
procedures used in establishing standards, a right which was actually 
granted by the National Labor Relations Board. 
2. Possible Solution 
A possible solution to the problem was suggested by 
Frederick Harbison and John Coleman who described the results of 
joint time study committees in their examination of collective 
bargaining relationships. They reported: 
The two time study or job evaluation committees included 
in this survey were instituted by companies which were· 
looking for ways to promote acceptance by unions and 
workers of incentive systems.- Management looked upon 
these committees as devices to remove the mystery 
surrounding time study techniques and thus to enlist 
worker support of "scientific" job evaluation and 
rate setting. The unions which played passive roles 
in the establishment of the committees, were inclined 
to believe that their participation in the time study 
departments was a means of protecting workers' job 
interests under an incentive system. From the 
available evidence, we concluded that there was little 
difference between the rates arrived at by joint time 
study and those which management set on its own 
initiative. But there was a wide difference in the 
acceptance of these rates within the plant and hence 
in the effectiveness of the incentive system.20 
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This thesis does not concur with any attempt to reduce manage-
ment's prerogative to set standards by allowing union participation; but 
the preceding report does illustrate that management should realize the 
necessity of enlisting support for their programs by realizing the face 
saving necessity of an elected union representative to be able to report 
to his labor group that he at least understood what the program was and 
how it.as affected. 
It is obvious that a great deal of the argument over PMTS 
is between theorists. People who deal with these systems practically 
face far different problems. The practical engineer looks to no great 
problem once a system is established; as the question of laboratory 
data loses its controversial status when the engineer can point to 
validification of the time by the fact that thousands of rates have 
been established and are working out in the shop. 
The qwstion in the shop is different from the academic con-
troversies .. The problem is in enlisting the best possible support for 
the program and it never is to the advantage of management to make the 
union appear that it is ignorant of factors greatly affecting the 
'-' 
worker's shop life. In this aspect the question of secrecy resolves 
itself to the fact that management must be careful to supply all in-
formation necessary to facilitate the best possible climate for the 
introduction of a new system into the plant. 
C. QUESTION OF ONE BEST METHOD 
1. THEORETICAL OPPOSITION 
Around the two concepts of the One Best Method and Additive 
Times, as was the case in performance rating, in time study revolves 
much of the present conflict as to academic acceptance of PMTS. 
A conflict regarding the one best method of work exists be-
tween industrial engineers, industrial P¥Chologists, and even within 
the ranks of industrial psychologists themselves. To examine the con-
troversy of whether there is one best way of work, which can be dis-
covered by breaking down the operation into basic elements and recom-
bining their additve times would require a long dissertation into the 
history and conflicts of both psychology and industrial engineering, 
from psychological atomism, to the Gestaltists who held that psychologi-
cal phenomena cannot be explained in terms of elements and their combin-
ations. 
Charles S. Myers of Cambridge, a leader in English industrial 
psychology set the tone for present day union opposition when he wrote: 
Taylors endeavor to establish rigid rules for each motion 
of every man, followed by Gilbreth's 'Quest of the One Best 
Way', is in diametrical opposition to the attitude of British 
workmen. Undoubtedly their intuitive opposition can be shown 
to have a sound psychological basis, for the mental and bodily 
difference between workers are such that it is impossible to 
train, or to expect, each worker to perform the same operation 
in identically the same way. In all sport and in all forms of 
art there are different styles all equally good, some suited 
to some men, others to other. So it must be in regard to 
industrial work. There is ~o one best way. What the Psycholo-
gists and physiologist insist is that there are undoubtedly 
bad styles and bad habits of work which the worker needs to 
be taught to avoid. Glibreth's notion of the one best way is 
impossible strictly to carry out in practice, because no two 
workers can be trained to precisely the same features of 
rhythm and movement.21 
Consequently in acceptance of time standards there arises 
the problem that standards should consider not only strictly necessary 
operations which must be kept and those due to inexperience or poor 
work arrangements which must. be eliminated, but movements due to the 
worker's individual adaptation to rhythm or movement. 
54 
55 
A strong assumption on the part of theorists is that once 
standardized the job will be performed in exactly the prescribed manner. 
This brings up the question of monotony. If specialization limits the 
field of self expression and worker interest how much more so then will 
standardization of the work pace down to microscopic elemental forms. 
The question arises should not some individuality of rhythm be left 
for the worker to change his method, to relieve the monotony of the 
type of work particularly acceptable to PMIS, namely long production 
runs. Monotony, as a subject for psychological study is a field in 
itself, but from experience common'to all, it seems that production 
could be just as adversely affected by the problem of monotony in-
troduced by too exact PMTS, as the poor methods PMTS seeks to control. 
The problem being that it is possible to spend a great deal 
of time and money to increase productivity over a short run only to lose 
out in the long run by a lethargy of the work force. 
Such an inclination would seem contrary to present day 
managements trends geared to motiv~te the worker. Motivation is the 
key to an efficient work force. Yet motivation as a subjective impulse, 
as mentioned earlier can become an end in itself as opposed to a sense 
of duty. The big problem facing management in the use of PMTS is 
just how far can management go in trying to elicit support from its 
work force by taking.into consideration individual differences as op-
posed to the use of universal objective standards. 
From an academic view point, the one best method of work 
has run into difficulty in gaining acceptance, as Sylvester in his 
• 
Handbook of Advance Time Motion Study notes: 
Frederick W. Taylor envisioned a compendium of standard 
values which he termed a science· of work. However, I be-
lieve that we now know enough about the possibilities of 
observing and recording work to be sure that, no matter 
how numerous are the time values included, nor how minutely 
they are split, we cannot expect to find any one combination 
of time values that can be universally used in industry 
without careful validation for the situation at hand. All 
standard data is the result of summarizing information from 
samples drawn from a universe of all possible operations 
performed by a given type of worker, within a given work 
area. Consequently the final data is only applicable and 
significant in respect to the universe of work conditions 
and people from which they were drawn. The only way we 
know whether two situations belong to the same satistical 
universe is through the analysis of statistical sampes. 
And the only way we know whether a predetermined set of 
standard data is applicable to a particular work place 
in a particular plant is by validating it with detailed 
time and motion records and checking the mechanical, human, 
and conditional components that are found. If they agree 
with the analysis of the standard data itself, the data can 
be used, otherwise compensating adjustments must be made 
to correct the diferences that are uncovered or the data 
must be refected as not applicable. While human work is 
toocomplex to permit its reduction to the counterpart of 
96 chemical elements, the basic data approach surpasses 
job time study at every turn. Basic data cannot be made 
into a panacea but they are an integral part of the time 
study engineer's technique.22 
It is interesting to note that while Sylvester takes into 
consideration the human, environmental factas which seem to rule 
against the principle that there is a fixed time for every element 
regardless of who, when or where; he nevertheless ends up with the 
decision that these systems surpass job time study at every turn. 
2 • VIEWS OF PRACTICAL ENGINEERS 
I believe it is important to point out here a fact which 
seems to be overlooked in much of the arguments that surround PMTS. 
That more often than not the people who use PMTS, the practical in-
dustrial engineers, are not involved in the arguments at all. The 
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real controversy being between theorists who have had little experience 
in dealing with the systems under shop conditions. 
The theoretically pure system of PMTS over which much of the 
academic debate exists does not in fact exist in the shop. It is ex-
tremely unfair to clasify the practical industrial engineer as a dogmatic 
adhereent to a system which is supposed to ignore the individual differ-
ences with which the engineer is forced to deal day in and day out. 
For example, consider the case which occurred in a local 
plant where the worker was not making the rate under PMTS. Investi-
gation showed that the worker was performing the operation correctly 
but was over conscientious. As a result she was working too slowly. 
The decision was that while the girl was not working at the speed re-
quired by the system she was producing a product of superior quality, 
with an extremely low reject quota. Thus the company made an allowance 
and adjusted the rate. Many people might criticize such an action as 
establishing a bad precedent; but there were no repercusions, as the 
time study department had developed a confidence among the work force 
of being fair, as well as being objective in their application of PMTS. 
Thus we see that the industrial engineer, who has to put 
those systems into effect does make allowances where the case is 
legitimate for the individual. 
D. ADDITIVE TIMES 
In conjunction with the controversy over the validity of a 
one best method, there exists the problem of additive times. The ad-
vocates of PMTS claim that these systems are more consistent than time 
study. They argue that under PMTS the same time will be allowed for 
57 
the same motion no ma'tter what the job in which that motion occurs. 
The development and use of PMTS are based on certain assumptions. 
One: That the time required to perform a single manual 
motion can be permanently measured and clas.sified for use in establish-
ing time standards. 
Two: That the time required by a series of consecutive 
motions is the sum of the time for the individual motions in the series. 
This last assumption is based on the concept that each motion is in-
dependent of other motions in a group of motions and that the predeter-
mined time for each motion is additive. The sum of the time for each 
motion is the proper time for the group of motions constituting an 
industrial operation. 
These assumptions, however, are not universally accepted, 
it being the contention that in order for the assumption to be true 
each motion would have to be independent of all other motions in a 
cycle. The position of motions in a series would be of no importance. 
But important authorities claim that this is not so, that motions are 
interdependent rather than independent. The time required to perform 
any given motions or therbligs is influenced by preceding and succeed-
ing motions or therbligs. 
Carroll says: "To compare time studies themselves is 
rather inconvenient, that is because the elements occur in different 
sequences in similar operations."23 
Schutt devotes a chapter of his book to the work of Gilbreth 
and his development of therbligs. No attempt, however, is made to 
develop arbitrary best motion patterns. Schutt indicates his awareness 
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of the fact that not only the motions themselves are important but 
the sequence. 24 
Barnes and Mundel found that the time value of a therblig 
is a function of the position in the sequence in which it appears. 25 
James J. Gillespie in his Dynamics Motion and Time Study· 
says that: "This book d'7nies that principle of minimum motion is 
true. This book denies that there is any value whatsoever outside of 
a laboratory, in knowing that the time to move a finger through X inches 
of space is O.OOOX minutes. Finally it denies that a real motion 
pattern is equivalent to a motion pattern built up of bits· of motion."26 
Finally Eugene Jennings in The Journal of Industrial Engineer-
ing investigated this problem and reported: "Probably the most pervasive 
assumption in motion and time study is that there is such a thing as an 
elemental motion with a universal time standard. 1127 Mr. Jennings went 
on to relate that around this over-all assumption cluster many less per-
vasive assumptions that tend to manifest the basic assumption as being 
many and varied. 
"An elemental motion with a universal time standard involves 
believing that each inpividual motion in a total pattern of movement is 
composed of distinct motions measured in times which are summative in 
nature. Elimination of one motion reduces total time for the whole 
movement by an amount equal to the time supposedly ·'required for the 
discarded motion."28 
This viewpoint commonly referred to as the atomistic con-
cept of human behavior originates in an engineering or mechanistic 
approach to the study of human phenomena. The inadequacy of the 
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assumption that the whole is equal to the sum of its parts was 
questioned by a study which had an original pattern of movement hi-
volving tapping six keys requiring a total time of 2.42 seconds. 
Eliminating two keys requiring a total time of 0.71 seconds should 
have, according to the assumption that parts add up to make the whole, 
reduced the total time to 1.71 seconds (2.42 - 0.71). However, the 
actual time to perform the second sequence was 1.81 seconds. In a 
second study opposite results were obtained in that the elimination 
of some of the keys signifi~antly reduced the time required to per-
form one of the remaining motions. 29 
E • OBJECTIVITY AND ACCURACY 
Most of the problems that have been discussed have to a 
great extent been academic in theirnature. From discussions with 
plant industrial engineers, the general trend of thinking is that 
their position has not been to defend the systems along strictly 
theoretical lines, but a concern with the use of the systems as 
general and fixed rules, subject to legitimate flexibilities, by 
which a practical norm of work can be established within the plant. 
Consequently, they have not been dogmatic, but quite willing to be 
reasonable to insert innovations where it is necessary to affect a 
workable plan. 
One factor is important; that no matter how valid the 
objectivity of PMTS may be or not be, a great problem still has 
been to convince the work force of the fairness of those apply~ 
ing the system, that the person who is putting the system into every-
day use within the plant is honest in his own objectivity and accuracy. 
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The following statement is an example which illustrates the 
problems of personnel in educating workers in the fairness of PMTS. 
Many companies have built up several volumes of standard 
data and can analyze almost any of their operations by 
simply referring to their standard elemental time tables. 
In the Sprague Electric Company of Nashua, New Hampshire 
standards are sometimes set for an operation over the 
phone. The supervisor calls the time study department 
and describes the operation, after which the time study 
operator looks up the elements of the operation in his 
elemental time tables much as he would the cosine of 
an angle in a trigonometry book. As he lists the 
elements in the order in which they would occur he assigns 
the elemental time to it. Once the operation is completely 
desc3bbed the elemental times are totaled and the standard 
set. 
The author of the previous then goes on to say that PMIS 
are faster and more accurate, particularly for short jobs, than time 
studies, if the engineer knows exactly what takes place on the job. 
Setting a standard with any degree of assurance that it is correct 
requires a series of stop watch readings. With PMTS only one analysis 
is needed. This is true, not only for the complete cycle time, but 
also for basic elements within the cycle. 
I shall not make issue with the question of time saving. 
The real problem pointed out here is the effect that such statements 
have upon labor, as to the fairness of the systems, that affect a 
subject so vital to their income. It affects labor's confidence in 
these systems when people promulgate publicly that they can be ad-
ministered over the phone or that an engineer can observe and break 
down operations as small as .0007 minutes which can be recognized 
by an analyst in a single analysis. Such an attitude makes it im-
portant that engineers be keenly aware of the effects of such remarks, 
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to undo the confidence established through education of the work 
force of the accuracy of PMIS. 
Equally important is the need to foster, in the minds of 
the workers, the professional objectivity of industrial engineers. 
Labor must feel that these men are truly trying to be objective and 
fair in administering the systems. Yet a statement like the follow-
ing, reduces conviction among workers as to the professionalism of 
the indi.S trial engineer. 
Probably more than any other staff function, time-motion 
study should be regarded as intimately associated with 
and representative of management. Consequently, it is 
important for the time study man to thoroughly understand 
and to be completely in sympathy with managements established 
practices, policies and programs, for the future. Not 
only should he understand these matters but he should 
also be in accord with them and completely sympathetic. 
In all fairness, if he is not in complete harmony with 
the company management and all that it stands"for he 
should resign and seek employment elsewhere. 31 
This statement was made I believe to call attention to the 
fact that the industrial engineer should either believe in what is 
the policy of the company or resign. Thus he would maintain his 
professional dignity. This statement makes sense, but it does allow 
critics to question if such a professionalism is economically feasible 
to industrial enginers; Especially when it is later said: 
Even when the unions and the company"are involved in 
a dispute over methods or a standard time or some other 
part of his work, he should always adopt the position 
of the engineer who deals exclusively with fact as ob-
served and recorded. 32 
Obviously the objectivity of an engineer comes under criti-
cism as to conflict of interest. 
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From an industrial relations standpoint, objectivity and 
accuracy even if they are accepted as to the validity of the systems 
themselves come under strong suspicions as to their application, if 
• 
care is not taken to protect and preserve the integrity of the 
engineers who apply them. Thus these systems depend to a large ex-
tent for their success or failure upon the ability of the company to 
induce a feeling among workers in the competency of the industrial 
engineer and great concern must be placed upon the need to preserve 
a basic confidence in the fairness of the men who put these systems 
into practice. 
F. CONCLUSION 
It was stated earlier that most of labor's aversion to PMTS 
was based upon the purely theoretical attacks made upon the systems 
by the enginers to whom unions look for guidance in these matters. 
Upon this fact much of the previous discussion has been based. 
Scepticism exists, however, as to the purity of intention 
on the part of some of these engineers in their arguments regarding 
management's search for a scientifically admissible rule of work. 
It is possible that the 'vhat can I get away with attitude" is basically 
responsible for the opposition of organized labor to ~MrS. In which 
case rejection of PMTS would not follow from an intensive study into 
the systems, but on the contrary, investigation would follow the fact 
of judgment and be carried out in a manner ordained to protect such a 
position. The question resolves itself to the basic fact of whether 
management is strong and competent enough to command the respect of 
its work force by fairand capable supervision. 
The experience of industrial engineers in the field runs con-
trary to the proposition that labor's resistance to PMTS is one of digni-
fied indignation based upon academic investigation of the problem. For 
it has been the experience of industrial engineers that many workers re-
frain from listening to explanations of the systems; but when there has 
been a willingness to listen to the facts, a satisfactory degree of 
responsiveness has resulted. 
<his was the case of a plant recently built in New England, 
where management introduced a PMTS system into the plant as the normal 
means of measuring worker input. The initiation of the system was ac-
companied by a well-organized instruction of the work force in the system, 
The workers not only accepted the system as a fair means of setting in-
centive rates but constructively contributed to keeping rates consistent, 
by reporting to management changes in method which affected the rate 
of a job. 
Unfortunately, however, such a willingness is all too often 
lacking. The customary attitude is found in the expression "the rate 
is too tight". It seems that no matter how scientifically perfect the 
means for establishing a fair day's pay may become, the rate will always 
be too tight as long as the attitude exists of doing as little work as 
possible for as much pay as possible. 
Thus it is possible with some degree of justification to resolve 
the issue to the ability of a strong but fair management to establish equit-
able work standards. It remains impossible, however, to overlook the 
academic controversy that surrounds the establishment of a PMTS system. 
Such an oversight would not give full scope to an analysis of the problems 
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involved in the use of PMTS, and it has been the intention of this 
thesis to analyze not only the basic conflect between management and 
labor, but to express with greater latitude the various.factors which 
make up labors approach to the problems involved in PMTS. 
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CHAPTER IV: MANAGEMENT PROBLEMS CONNECTED WITH PMrS 
A. IMPORTANCE OF SUPERVISORY COOPERATION 
Opposition to PMrS has risen in various degrees from academic, 
labor and management sources. The success or failure of most company 
endeavors depends a great deal upon the cooperation a co~pany receives 
from its front line supervisors. 
Managements do not fully recognize the unique importance of 
the supervisor in both employee-mangement and intramanagement comm~ni­
cation. The first-line supervisor is in the best position to pass along 
information and build favorable attitudes among employees. He is also 
the fist point of contact whereby management may be advised of the 
thinking and reactions of the rank and file. 33 These men have it within 
their power to make or break any new proposal. They can hopelessly 
frustrate the loftiest of programs right at ground level. As inter-
mediary between the work force and management, they control to an extent 
not only supervisory reaction but reaction of the general work force 
as well. In attempting to place into effect a PMTS, these men are 
particularly important as the final acceptance of a system is decided 
by the degree to which these men can be sold on PMrS. 
B. NATURAL RESISTANCE TO CHANGE 
Managements sometimes act as though they believe that workers 
are completely logic~l beings whose sole motivation is dictated by the 
logics of cost and efficiency which they try to satisfy with wage in-
centives, bonuses, etc. Actually, worker behavior is more often than 
not dictated by the pressures exerted by the informal organization within 
66 
the plant. In fact it is an extremely strong willed individual who 
will ignore the informal rules of this social organization. 
The foreman is in close contact with this situation and a 
good one will play the human strings of his department orchestra with 
a sensitivity born of experience. To him the tendency to dismiss 
worker prejudice, rather than to accept and control it is to invite 
discord where there was harmony. 
The foreman realizes that change can disrupt his department 
and consequently his own smooth running operation. Oftentimes it is 
not the time study in particular that he resists but change itself. 
He is no less human than his workers and has the same natural resis-
tance to change. He too will go out of his way to avoid criticism. 
As a trait he has a tendency to conseratism and to automatically say 
it can't be done. He too is not beyond thinking of job security, or 
being lazy. 
As a scientific method PMTS is unique in that less than a 
quarter of the whole subject is concerned with the mechanics of the 
subject. The bulk of the work is sales, human engineering. Getting 
along with people is by far the most important part of PMTS. Thus 
management must underake a large selling job to their foremen to edu-
cate them to think right and to convince them that nothing is so 
permanent as change itself. Not only this but they must train the 
foremen in PMTS so that they in turn can sell it to the workers. 
All foremen work or should work towards ·a lower unit pro-
duction cost, but the approaches are quite varied. This is the era 
when the trend is toward keeping the worker happy. To motivate the 
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worker to be a productive worker As a result supervisors are slow to 
ask operators to change their methods, especially since the foreman 
must become the instructor and go through the distasteful task of ex-
plaining rate changes. 
The introduction of PMIS must occur as an integrated policy 
involving many aspects of the industrial operation, which requires an 
ability to absorb new duties and capabilities. 
C. PMTS, NOT A SUBSTITUTE FOR, BUT DEPENDENT UPON STRONG MANAGEMENT 
No PMTS system of itself can save an organization which has 
allowed its management to become weak. The factors which make for 
union acceptance of PMIS depend upon the strength of a well-trained, 
echelon of foremen and supervisors, who exercise a degree of compulsion 
with prudence and judgment. Human relations does not require that manage-
ment relinquish its virility. It is, in fact, strength combined with 
common sense that can best develop a confidence on the part of employees 
that PMIS will bring to them increased pay coupled with improved working 
conditions. 
One of the greatest problems in introducing PMTS is the 
tendency to overlook the fact that these systems bring with them a need 
for a strong management to put them into effect. To a strong management 
PMTS are an efficient tool by which the profit making ability of the 
company is increased. This is, of' course, a fact which influences the 
competitive standing of any company, and in turn the job security of its 
workers. Such efficiency is even more important during slack periods in 
the economy, when the business will be attracted ultimately to companies 
who are most efficient and can reflect such efficiencies in their prices. 
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The problem in some cases is that PMTS are sought as sub-
stitutes for management, and as such can only lead to more trouble for 
any company which should atte~ to use them as such. Take the case 
• 
of a local plant which tried to introduce a PMTS system under such 
conditions. 
In this case bad management had allowed the pricing of jobs 
to slip to a point where loose rates were gradually destroying the 
company's ability to compete in an active market. Within the same 
area another plant had. introduced a PMTS system with a high degree 
of success, chiefly because good management had kept rates in line 
so that PMTS resulted in no extreme changes in prices. The first 
company acting upon the successes observed in the second company de-
cided it too would introduce a PMTS system to correct its rates on 
various jobs within the plant. 
The result of this decision was open hostility on the part 
of labor in the plant. This resulted in active industrial strife 
brought on when an industrial engteer walked into a department, and 
the entire section walked off the job. The workers had become con-
ditioned to dealing with weak management. They were ready to violently 
oppose any attempts to bring unfair rates in line with. fair standards. 
This was true even though the workers knew they wee being paid too much 
on various jobs and that lack of business and losses to competitors 
were causing layoffs within the plant. 
Management in this plant could not utilize the advantages 
of PMTS and quite probably blamed the system for causing unrest in 
the plant. The relationship between management and labor in this 
situation was such that no one system could immediately restore manage-
ment's natural position of leadership. 
The need for solid support from a well orientated supervisory 
team can be further demonstrated by the remarks of one industrial engineer 
who said "Our new plants where incentive and standards were introduced 
along with strong new supervisory teams and were preceded by education 
of foremen and stewards who began new with the systems, have been an 
industrial enginer's dream to us. So much so in fact that stewards 
have been known to inform the foreman of methods changes, so that rates 
will be kept consistent and inflation averted." 
In direct opposition to this has been where foremen who 
resist change have made the industrial engineers lot a hard one, jeopor-
dizing the effectiveness of the whole system. In these instances 
where poor mangement has resulted in poor work habits, old line super-
visors look upon the industrial engineer as the accountant who will 
appraise their stewardship. If things have slipped so that extraordin-
arily high rates exist on the job, the industrial engineer may find the 
foreman is his most virile opponent. 
It must be remembered that any PMIS is not of itself a solution 
to production, problems. Good PMIS and bad management practices equals 
poor results just as surely as a plus times a minus equals a minus. 
The real problem is to provide the proper background for PMIS to succeed 
in. These systems are not and never were meant to be a substitute for 
poor management and the fact that they need good management support is 
one of the big problems in estimating the.ir objective worth. 
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D. TOO TECHNICAL, LACK OF TIME 
The success of PMTS attained in any department will vary 
to the degree that supervision has understood and accepted the res-
ponsibilities in a methods and standards program. However, there 
are many supervisors who have ridiculed the whole subject of a wage 
incentive and methods program, and most of them take this attitude 
because the subject has usually been treated in such technical terms 
that it was difficult to understand. What we do not understand we 
are apt to ignore or ridicule and this attitude is reflected down 
through the line to the operators. A perfect piece of work .can be 
turned out by standards engineers; but if supervision is not equipped 
to put it into effect, it just won't work.34 
E , TRAINING LAG 
Important too is the costly time lag between the beginning 
of the training program and the time it begins to pay off. It is 
difficult at best to retain the faith of a supervisor, in the eventual 
payoff of PMTS when his orderly world is being upset by the transition. 
As it was reported at the Third Annual Conference Proceedings, of the 
MTM Association. 
Our experience would indicate that the application of 
MTM for the beginner is not easy. It takes patience, 
persistence, thoroughness and a strong concentration 
on detail. Keeping our engineers active in the use of 
MTM is a problem. It can be solved by a thorough train-
ing program and a persistent follow-up demanding the use 
of MTM. You may find, as we did, that you must compete 
with a heavy engineering docket. The insistence and 
necessity of maintaining existing incentive plans takes 
preadence over the time consuming because it has been 
our experience that making a through MTM study takes 
time, lots of•time and concentration. Interference 
by other work or any other distraction does not mix well 
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while trying to analyze the detailed motions of an 
operation. I hope as we become experienced practitioners 
this problem will decrease. Experience should build 
confidence so the double check with the watch can be 
eliminated. Also the time consumed by the beginner 
in deciding on the correct motion and motion sequence 
should be much shorter. My only point here is that 
experience is necessary before the time saving claims 
of MTM can be fully realized, since it sometimes be· 
comes difficult for supervision, management and others 
to~ along with the training lag prior to actual ac-
complishment. 35 
Thus there arises the problem of the supervisor having to 
worry about his practical operation, while introducing the new sys-
tem. The time element favors the necessity of keeping the production 
line rolling. As a result it becomes a difficult problem to keep the 
line interested in the long run payoff of integrating the newer system. 
F. TO THE SUPERVISOR, AN ADDED JOB 
All staff functionaries, by the very nature of their asagn-
ments, have time and opportunity to observe foremen and other super-
visors as they bob and weave in the midst of battling with duties and 
problems that spring from men, machines, materials and records. Most 
foremen are hurried and harried. They, therefore, resent what they 
feel to be added encumbrances. 
Thus it is that some foremen refuse to accept their res-
ponsibilities under PMIS, arguing that the keeping track of methods 
changes is the responsibility of the time study department. So it is 
but time study men are human. In many plants they are as busy as 
foremen and even if they could they would have to police every job 
in the shop. Foremen then cannot pass the buck and must know enough 
about time study to realize that failure to maintain consistency be-
tween the time standard allowed and the work done can make their own 
position an unhappy one. 
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The foreman must be able to explain all about element 
breakdown, rating, allowance times, and how these combine to give 
standard data. All this the worker must learn from a qualified 
instructor who is usually the foreman. 
So the foreman must bear the added burden of becoming a 
patient instructor to a system that demands that he spend three-fourths 
of his instruction time in trying to sell to his workers a system 
he himself may consider to be an irritant to him and his department. 
G.· DIRECTION OF PRESSURE IN DEPARTMENT IS CHANGED 
Foreman as a rule are prone to avoid, depicting efficiencies, 
resulting in down times within their own departments. Yet this is 
what oftentimes they must do, when standards are introduced into 
their departments. Foremen should report all delay time such as 
material delay, tools not ready, breadown, much of which is controlled 
by them. The tendency however, is to bury such lost times. Employees, 
however, object to this as they lose along with the foremen when these 
inefficiencies are hidden. If delays are not reported the amount of 
lost time subtracts directly from the employee's premium. For example: 
TIME CARD RECORD: 
100 pes x 5.0 min. 
time worked 
iliss)delay 
8 hrs 
equals premium time 
480 min. 
30 min. 
TIME EARNED: 
Delays Reported 
500 min. 
450 min. 
50 min. 
Delays Buried 
500 min. 
480 min. 
20 min. 
Not only does the foreman12el he must call attention to his 
depanment's inefficiencies, but the whole direction of pressure in the 
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plant is reversed. On daywork, the foreman has to keep after his men 
to get out production, on incentive the men do the pushing to: 
1. Keep supplied with more work. 
2. Reduce delays and lost time. 
3. Get the machine and tools fixed. 
4. Furnish material to normal specifications. 
5. Have proper time standards set. 
6. Receive better instruction and training. 
Foremen have to plan ahead when their men are on incentive. 
E rnings to the tune of 25 percent are at stake. This premium is re-
duced when things go wrong. Under good incentive plans waiting time 
is paid for at the base rate. Thus the control of waiting time becomes 
one of the most important problems in gaining acceptance of any PMTS. 
The worker will not want to suffer for conditions he feels are the 
foreman's responsibility. ·The foreman of an incentive department ms 
to deal in results. He has to become a better supervisor.36 
All of the previous discussion could very well be used as an 
effective argument, in defense of PMTS, to raise the efficiency of super-
visors, which they in fact do. In practice, however, they also explain 
a natural resistance which these systems face from poor supervisory 
personnel. 
H. FOREMEN PLAgED UNDER CLOSER OBSERVATION 
Finally on this subject, there exists one more factor, which 
while it might seem slightly repetitious of what has been alraady said, 
deserves to be mentioned. It is the fact that management also has the 
added problem of inflation, which goes to the root of much of the trouble 
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with PMTS and incentive plans in general. By inflation I refer to th~ 
process whereby adequate controls are not kept over standards once they 
are adopted, so that method changes occur without being reported by the 
foreman. As a result loose rates develop within the shop and when in-
dustrial engineers attempt to correct such abuses, industrial warfare 
breaks out in the department. The engineer usually takes the initial 
abuse in situations of this nature but upper management should eventually 
bring the blame home to rest upon thewpervisor. 
Thus the foreman must be trained to be methods conscious 
because while loose rates can develop from the improper application 
of PMTS, they can also be caused by padding the records to provide 
the foreman with what he may desire, by way of a ~ittle edge over 
exact standards, or by a failure to keep the standards consistent 
with the methods being used. Improvement in methods will not reflect 
a savings to the company if they aa not reported, so that the price 
of the job can be changed accordingly. 
One of the chief benefits of PMTS is the consistency they 
bring to the shop, as incrnsistency in earning opportunity even more 
so than quantity is what really affects the workers. 
All of this reflects on the important need for foreman 
to keep a closer check on method conditions in general within his 
department. Otherwise he can be made to look bad when trouble breaks 
out over standards and a check shows that something has changed, that 
some condition of material, tooling, instruction, or method has changed. 
The fact of change will not be the foreman's fault, but the system will 
require that he be right on top of things, to run a taunt ship as it 
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were. Thus PMTS provides the foreman with the added worry of allow-
ing his superiors to make a more accurate appraisal of his ability 
to run a department. 
I.. CONCLUSION 
1. Case at Woburn Plant, Sylvania Electric Products, Inc. 
A case occurred at the Woburn plant, of Sylania Electric 
Products, Inc., which involved a job concerned with whisker forming. 
I cite this case·because I feel it calls attention to an important 
point. 
A tungsten wire, attached to a metal lead is formed 
to the desired shape by a set of air-driven dies. 
The unit is loaded into the dies with the left hand 
dies actuated through use of a foot pedal and unit 
unloaded with the right hand. 
This operation was one of several .in a new production 
line. When the line was first started no MTM stand-
ard had been established although a production estimate 
had been asagned to the operation, primarily for 
costing purposes, and the hand method had been accepted. 
Operation performance appeared good and even exceeded 
the estimate by 50 percent. When the MTM analysis was 
completed the rate was 360 percent over that of the 
origial estimate. Had it not been for the fact that 
the foreman wasaformer industrial engineer with 
extensive MTM training, selling the new standard would 
have been quite a problem. As it turned out within one 
week after the effective data of the new standard, one 
operator was producing at 100 percent attainment. and 
other operators on the job have also reached the 
expected performance level. The savings realized from 
a good methods analysis and a realistic standard was 
$5,000 annually. 
This operation required only an MTM analysis and a 
back up time study. The non-cyclic elements and 
shrinkage allowances were readily available from 
production records. It is doubtful if the method 
finally decided upon would have been the same as 
one developed without MTM because of the seemingly 
rnfficult loading required of the left hand. It is also 
doubtful that a time study would have yielded as high a 
production standard especially had it been taken when 
the operators were still somewhat inexperienced and with 
no standard to work toward. 37 
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From this case of MTM as used in the Woburn plant of 
Sylvania Electric Products, Inc. an important fact is established, 
which is pertinent to the questi.on of acceptance of PMTS. 
One, that while the system was capable of tremendous 
efficiencies 360 percent over the original estimate, had.it not 
been for the fact that the foreman was a former industrial 
engineer with extensive MTM tnining, selling such a standard would 
have been quite a problem. This is putting it mildly. Thus in 
introducing PMTS as is so often the case with any thing new which 
is capable of increasing, production, the real problem is not what 
the system itself is capable of, not whether it is of itself 
objectively good or not; but what will it cost to fit it into 
the present structure of the company. Will the increased 
efficiencies which can be achieved be offset by the resulting industrial 
strife and resistance they meet? If every member of the 
supervisory force must become proficient in time study before 
the system can be put to practical use this must be considered 
as a very real .cost. 
More often· the real questions are not concerned with 
the more technical aspects of whether the standards are objectively 
perfect or not, but whether the present company industrial climate 
will allow them to be,profitably introduced. 
To train and educate, to provide a proper foundation 
cannot be understated. This would be especially true where a past 
deficiency along these lines exists. 
PMTS, need and carry with them a basic underlying 
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assumption, that people be educated to understand work as being 
productive not consumptive in nature. The point being that PMIS 
run into greater problems in companies where their need. is greatest, 
• 
and unfortunately they are sought as the sole panacea to poor 
production quotas. 
In these companies where their need is greatest, however, 
their chance of failure is greatest, because of poor management 
practices, and attitudes, and they can never of themselves be 
successful unless the company recognize and be willing to pay the 
cost of upgrading the whole organization. This is in fact a real 
and very great problem in the acceptance and fruitful use of 
these systems. 
2. Case at Company X 
The best illustration of this fact can be demonstrated 
by a situation which occurred in a company with a decentralized 
operation. This company used one system. 
In one plant the personnel section had always believed 
in the progressive and active education of the work force and 
supervisory personnel. True while it was difficult at times to 
see the direct benefits from the time, effort and money spent in 
establishing proper attitudes among the work force, the overall 
worth of these costs was obvious when the company introduced 
PMIS in the shop. The program met little resistance and was a 
definite success. 
First, because of good human relations and strong super-
visory control present rates between the old and newer standards were 
not so loose that vastdifferences occurred on any job, and better 
methods developed through PMTS while they increased productivity 
placed no extreme pressure on the worker, to still meet his rate. 
Second, the personnel section had undertaken a campaign 
to educate the union, work force and supervisory personnel of 
the proposed change well in advance. It informed the union that 
it expected no interference on its prerogative to establish 
standards, but it explained what was being done, how it was hoped 
to reduce judgment, and, that no drastic changes would result in 
the rate, unless entirely new methods were developed. It sold 
the union, in fact that they had no fear of arbitrary rate 
cutting. 
Third, it instructed the foreman as to what the basics 
of the change would be, and asked the foremem group to give the 
industrial engineering department a chance to go ahead. They 
were educated to develop a wait and see attitude before passing 
judgment. 
Fourth, it was the practice of the head of the 
industrial engineering along with personnel to go immediately to 
any job over which controversy existed and examine it with the 
worker. If it was practical to make adjustments they they would be 
made judiciously and wisely. The system was not made the absolute 
n2!!!!> individuality~ considered if g ~ prudent to do ~· 
For example, as in the case which was described earlier, 
where the worker was not making the rate and an investigation showed 
that the worker was performing the opaation correctly but was over 
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conscientious. As a result she was working too slow. The final 
decision was that while the girl was not working at the speed required 
by the system ste 
with an extreme y 
was producing a product of superior quality, 
low rejection quota. Thus the company made an 
allowance and adjusted the rate. 
Obviously the knowledge of the industrial engineer and 
the interest of the personnel section was balanced and performed in 
such a way that the work force respected their judgment and did not 
try to take advartage by demanding an overall reduction in every 
standard associated with the job. 
Within the same company, within the same system different 
results occurred. There existed a condition, where inflation had 
developed under the previous system of time study, and when PMTS 
was introduced to affect a needed change, industrial strife broke 
out. 
A less firm~oundation had been established by way of 
education, to support the whole concept of introducing changes into 
the present set up, as a result a great deal of resistance was met. 
If this situation had been one of two companies, it 
would not be difficult to assume that the first company would favor 
PMTS as a major improvement over time study. Nor conversely to 
suspect the second company to view the system as unusable and costly. 
To view the results as an objective third party it is 
obvious that the problems met in introducing PMTS were not so much 
from the theoretical aspects of their objective worth; as the problems 
of generating a good climate for their application, which involves 
the general need and cost of upgrading throughout the organization. 
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CHAPTER V: GRIEVANCES AND COLLECTIVE BARGAINING 
A. CONSISTENCY 
One of the most ardent desires of its originators was 
that PMTS would reduce grievances over time standards. The main 
.reason being that PMTS would bring consistency in the setting of 
time stanhrds, a factor which had caused most of the disputes 
involving wage incentive standards. Usually the discussion would 
be seen starting with 'vhy don't I receive the same for these two 
jobs? They're just alike." 
It was not the amount but the difference that caused 
trouble. The amount was often times not the most important thing. 
It is what one man gets in comparison with another that really 
counts. In time study it is the consistency of incentive standards 
that is so necessary. 
For efficiency in relation to time lost in retraining and 
grievances PMTS are a valuable aid in the training of workers. 
Consider a new job where the worker, after training begins to 
produce. He develops a method that receives the ok~y of the foreman, 
and a request goes into the time study department for a rate. The 
time study man after reviewing the operation suggests a change in 
method, which is reluctantly received by the foreman and the worker. 
Later product design comes up with some minor changes in the product. 
The job has to be retimed to make allowance for the method changes, 
and a new rate is set. Later an executive notices a possibility 
for improvement, the improvement is incorporated into the operation, 
the time study department makes another study and again the rate 
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is changed, resulting in a grievance. Production on the project stops 
for awhile, and later a new operator is put on the job, but since 
he does not have the skill the rate is too high, and again a grievance 
results on the same job. Once, however, the operator acquires the 
necessary skill the rate becomes loose, and the job has to be retimed, 
with a higher rate, resulting in another grievance. 
This pattern may be a little extreme, but it does bring 
out the advantages of a system where extensive methods research is 
carried out in the beginning by which a basic standard pattern of 
work is established. Then with any changes in methods the appxpriate 
motions with set. times could be added or subtracted without retiming 
the whole job. Such would seem to lead to a simpler procedure 
both as to setting standards and explaining to the operator, and 
despite the problem of additive times does add a needed consistency 
factor to the question of a changing production system. 
One of labors most prominent industrial engineers seemed to 
go along in general with this reasoning. William Gomberg agrees as 
'o the advantages of the consistency as offered by PMTS. He admits 
their practicality, even though he as a theorist, seems to spend most 
of his time denying them as a scriptural code for an authoritarian 
superstition. A fact I am sure that he will find is acceptable to 
a number of practical industrial engineers. It is striking to find 
the tendency to whip a dead horse, among some theorists. There seems 
to be more of a willingness among practical engineers to compromise 
to find a workable solution to this problem of a fair day's work, 
than theorists are ever willing to give them credit for. 
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Gomberg states: 
Carroll is right in a sense when he says that stand-
ard data gives more consistent results than individ-
ual studies. This will be true even if the basic 
data at the foundation of the plan are questionable. 
The reason for this, it may very well be suspected, 
is that the workers feel that standard data at least 
reduces to writing an implied bargain between them 
and management. The standard data virtually 
constitutes a contract which is not likely to be 
changed daily with every new time study. The workers 
who have a pretty good idea of how much the manage-
ment expects them to earn, adjust their motivation 
drive to earn this wage. The engineers curve is 
kept in balance, the workers are fairly secure, in 
their earning opportunities, and the engineers 
predictions come out correctly even if it is for 
the wrong reasons. If no other case could be made 
for standard data, such practical success would 
be sufficient justification for this use. However, 
this hardly constitutes an answer to the fundamental 
question that time study sets for itself. This 
cycle of reactions (chiefly psychological) 
probably accounts for the successful application 
of a wide variety of plans, all of which give 
different standards. 38 
B. PRACTICAL REDUCTION OF GRIEVANCES 
PMrS have achieved, some measure of success in keeping 
the industrial peace. In a number of companies grievances have 
been reduced considerably, with the introduction of PMrS. 
1. American Arbitration Association, Case No. X 
In one of our nations largest industries, only one case 
involving a PMrS system, has in recent times gone to arbitration, 
and this was in fact a test case to question the right of the 
company to use PMrS in this particular plant rather than a 
practical disagreement over the pr.icing of a job. 
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The case had its origins in 1957 when the Company changed 
the operations known as cutting and lacing in the small distribution 
transformer department. On June 11, 1957 the Union was informed 
that standards on the changed operations would be established on 
the basis of a PMTS system. A system that had been adopted in the 
company in 1948, although, not put into complete operation through-
out the company. 
On June 12, 1957 two grievances were submitted charging 
that the Company in setting the standards, had violated the Agree-
ment. Discussion at the three steps of the grievance procedure 
failed to produce a settlement, and in letlers dated September 12 
and September 20, 1957, the Union requested arbitration. 
The union set forth its statement of the issues as follows: 
1. Does the Company have the right unilaterally to intro-
duce a PMTS into the production and maintenance unit 
as a means of.determining time allowances used in 
calculating piecework prices? 
2. If the Company can use a PMTS as a means of setting 
piecework prices; can it do so where a piecework price 
' 
was set by time study and only a portion of the established 
rate may be changed? 
3. Even if the Company has the right to fix time allowances 
for standard piecework prices by shifting to a PMTS, 
may it deny to the Union the right to have a stopwatch 
retiming of the job on request? 
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4. If the Company has the right to introduce a PMTS as the 
method of calculating piecework prices, does it have the 
right to deny .the Union the data underlying the times 
which are applied under the system? 
5. In any case may the Company introduce the system as 
the exclusive means for determining time allowances for 
piecework prices without prior bargaining with the Union? 
6. May the Company adjust the piecework prices for cutting 
and lacing operations without limiting such adjustments 
• 
to those parts of the operation which were affected by 
changes in the manufacturing method? 
The Company set forth its statement of the issues as follows: 
1. Did the Company violate the provisions of the National 
Agreement by introducing a PMTS system as a method of 
establishing incentive time standards at the plant? 
2. Did the 1957 redesign, relocation and combination of 
the cut and lace jobs constitute them new jobs? 
The Arbitrator noted that "during the five days of hearings 
on this case, a very substantial part o~ the testimony deakwith the 
merits of the system as a method of determining times and setting standards. 
The Union attempted to discredit the method, both in itself and in com-
parison with other methods. The Company attempted to defend the system 
on an absolute and on a relative basis. In his judgment, all discussion 
of the intrinsic merits of the system was irrelevant to the case. The 
question at issue being the right of the Company, under the Agreement, to 
set standards for the cut and lace job by the use of. the PMTS system, and 
the overall "goodness" or "badness" of the system was not an issue. 
To the extent that particular features of the system may or may not 
have a bearing on the Company's right to use it in this particular 
case, these considerations must be given weight. But the resolution 
of the case does not in any sense hinge on the evaluation of the merits 
of the system as such or in comparison with other methods." 
In regards the question of the data underlying the tables 
used, the arbitrator asserted that the request that the local be given 
the information on which it could form an intelligent appraisal on the 
critical question of the universality of application of these times, 
be bypassed as they transcended the boundaries of the present case. 
Thus the arbitrator overlooked the question of academic 
perfection, to go to the first problem, of practical application whether 
the Company had the right to use the system or not. Could it put 
the system into practical operation? 
Not to by-pass the impor~t question of objectivity, but 
a parallel can be drawn to illustrate once again this important side 
of the question, even if the system is objectively perfect, can it 
be put into practical use? 
At any rate the Arbitrator found that: 
1. The Company did not violate the Agreement by setting 
time standards on the cutting and lacing operations, 
through the use of a PMTS system. 
2. Upon request by the Union, the Company shall make a 
stop-watch production check on the cutting and lacing 
operations at the plant. 39 
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As stated earlier this company has had,except for this t~st 
case, a definite reduction in the number of plant grievances over the 
setting of standards. 
C. ATTITUDE OF UNION LEADERS 
Yet PMTS are not a panacea to management-union relations 
because despite a reduction of practical grievance problems within the 
plant, the labor movement in general still retains an aversion ex-
pressed in largely theoretical terms. Union attitudes vary towards 
the applications of PMTS, but an indication can be evolved from a 
statement made ten years ago by Walter Reuther, President of the 
United Automobile Workers, AFL-CIO, and which after ten years of 
development of PMTS, remains unchanged. This is true of many trade 
unions. 
Methods - Time Measurement is being promoted as a new and 
improved substitute for present time study practic'es. 
Its practical effect is virtually to abolish collective 
bargaining on production standards and piece rates. 40 
Mr. Reuther continued to say that he believed that manage-
ment had not been happy to bargain on production standards and piece 
rates. That management had tried to end such bargaining by convincing 
workers that there existed a scientific way to set fair standards, and 
rates. It was on this basis that time study had first been sold to the 
workers; but now that experience had proven it unsuccessful or had made 
workers increasingly sceptical, it welcomed the newer MTM as an excuse 
to eliminate or stifle bargaining. 
He complained that Methods - Time Measurement was attractive 
to management, because it would hopelessly complicate bargaining on 
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individual grievances involving standards or piece rates. For the 
reason that a challenge to any individual standard established by this 
system would, in effect, involve a challenge to the standards for every 
other job in the plant which includes any of the same basic motions as 
the job originally in dispute. 
Further he attacked the claim of the inventors of MTM, that 
their system was superior, to the time study techniques in use and 
provided a valid method of setting standards and rates without the 
element of judgment and without the use of a stop-watch; but, rather 
held to the conclusion that MTM was subject to all the major defects 
of standard time study technique plus a few others besides. 
Mr. Reuther then admonishes that in view of the dangers and 
problems which MTM presents, his International Representatives and 
local unions should be instructed and advised vigorously to resist its 
introduction into the plants. In particular, local unions should guard 
against becoming in any way involved in the introduction or operation 
of the system. And under no circumstances should local·unions agree 
to be bound by or to accept findings based on the system. If manage-
ment, despite all efforts at discouragement. insists on using the system 
unilaterally to set standards or piece rates, the local unions should 
serve notice that they reserve the right to protest and bargain on all 
cases without regard to the MTM system. Each production standard or 
piece rate to be judged on its own merits and the local unions not to 
permit themselves to be beguiled into express or implied acceptance of 
the system because management first applies it to jobs where loose 
standards result. 41 
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1. Reasons For This Attitude 
Summarized in the following paragraphs are some of the reasons 
behind such an attitude among union leaders. 
1. That the ordinary stop-watch time study involved use of 
the leveling or rating factor which we analyzed earlier. They felt 
that this was the time study man 1 s guess, whereby a percentage figure 
was used to indicate the performance of the worker as related to normal. 
The same judgment factor they claim was used in computing PMTS. 
2. PMTS, are not, in principle, a new technique. That 
Industrial Engineers have sought for many years to compile what they 
call standard data, which could be applied to a wide range of jobs. 
They feel that the same claims that are now made for PMTS were also 
made for earlier systems of the same type. The unscientific character 
of these systems they claim is conclusively demonstrated by the fact 
that each of them is inconsistent with all the others. 
3. That the inventors of the systems have not thrown open 
to examination by impartial scholars the detailed data on which their 
system is based. Hence they feel they have something to hide. 
2. In Answer 
On the opposite side of the l'edger of course is the fact:that: 
1. Judgment is not inherently evil and is used in most every 
social system as an aid to objective norms in the regulation of human 
activity. Furthermore, that practical eng!neers do not seek a universal 
standard; but seek only to find a satisfactory standard for their own 
company's needs, and in this scope take steps to insure a consistency 
in performance rating among their staff. 
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2. The character of these systems cannot be considered 
unscientific because they seek a solution by diverse means. To compare 
one system to another in such a manner is like comparing peaches to 
oranges. The real proof is that final standard times, for a completed 
operation, as applied in a particular plant will be the same for the 
various systems. 
3. That the real proof is that thousands of these times are 
in use and accepted by both sides as fair and workable standards. 
Most of the previous we have discussed in some detail. The 
main point as to the present discussion to be considered is the obvious 
fact that unions fear PMTS, perhaps more than any other reason because, 
they feel it is a threat to the collective bargaining power of the unions. 
D. CONCLUSION 
Unions rather than accept these systems fight them for the 
reason that they shrink the area of collective bargaining. Thus we 
have the paradox that because these systems can reduce the number of 
grievances, greater industrial strife results. 
Union reasoning was explained thusly. In spite of all the 
fallacies of stop-watch time study, when a union has a grievance over 
a standard, it is questioning a particular job. It is not attacking 
the system as a whole. The union may question the time for elements, 
as well as all other aspect-s of the study. 
When a union grieves a standard, set with a PMTS, it must 
not question the motion time values. These must be accepted since 
they form the basis of all standards in the shop. So what the griev-
ance procedure boils down to is a haggling over whether a Class B, or 
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Class C Reach should be applied, a maximum difference of 2.0 TMUs or 
.0012 minutes, or whether or not the analyst missed on an Eye Focus. 
And yet the paradox is not complete for in the practical 
application of these systems, grievances have been reduced where a good 
foundation has been established. Grievances would be legitimate only 
when the standards are first introduced. Then workers could complain 
that the rate was improper; but, as was pointed out in one local plant, 
the standards after years of practical usage, acquire credibility so 
much so that management is forced to demand that workers be practical 
in their attitude, and workers realistically concur. 
It is as if a body of case law was developed built upon a 
solid foundation of common and statute law. The strength of such a 
system, however, rests in the flexibility of management to give con-
sideration to the individual as the law relates to a particular work 
situation. This is in fact the cornerstone of a successful system, a 
system which interprets and judges by a set norm of law, but always 
gives due consideration to human complexities as they apply to the 
code of law. 
It seems unwise to question the system as an infringement 
upon labor's rights to bargaining simply because the law makes more 
specific the duties of the individual worker. What in fact such 
interests want, in their endeavor to protect individual rights, is the 
right to question principles. 
Once the principles of law have been established and accepted, 
cases will arise which ·Will question the relationship of the individual 
to those principles, and this seems logical; but on the other hand every 
• 
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time a case arises if the very principle of law itself can be questioned, 
then such a revolving norm of behavior can only seem to result in the 
disorganization and .confusion of any social body, be it. society as a 
whole or the industrial society as a species. 
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CHAPTER VI; CONCLUSION 
The conflicts involved in the use of PMTS can be divided into 
two general classifications. 
One is the basic conflict which can exist in any labor-manage-
ment relationship. It is a situation in which labor humanly tries to do 
as little as possible for as much as possible. In such a situation 
management must be strong and virile enough to insure as the minimum 
requirement that they are able to control this attitude of labor to the 
extent that they can successfully compete in a national or world market. 
If management is unable to do this then both management and 
labor will suffer; management through decreasing net profits, and labor 
through job losses. It is important in this regard that management not 
look to PMTS as a panacea to the rising cost of labor. The reason is 
that while these systems have become more sophisticated and have done 
much to clarify and organize the attempts of management to deal with 
this problem, they can not act as substitutes for strong management. 
Thus these systems are most effective when used in conjunction 
with a healthy management. In this sense they serve to promote the 
general welfare of the work force, upgrading supervisory personnel and 
providing the workers with a more consistent means of setting rates. 
In cases where management has lost control of labor costs, 
these systems force into open conflict management and labor differences 
and all too often depict most graphically just how far management 
control has slipped. In such instances these systems are resisted not 
only by the work force, but also by front line supervision, who resist 
the responsibility such systems place upon them. Thus in the case 
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where they areneeded the most, these systems can cause the worst dis-
ruption, making even more acute the problems facing a particular com-
pany. The relationships between management and labor are such that 
no one system can immediately restore management prerogative to lead. 
When foremen and supervisors have allowed a gradual reduction in manage-
ment's authority there is no fMTS system which can immediately restore 
management's ability to control its work force. 
That is why a well-trained management, backed by a loyal 
echelon of foremen, who can exert sufficient compulsion with judgment, 
is important to the success of any PMTS system. These attributes are 
a prerequisite to, not an outcome of, good industrial standards. 
Industrial engineers have neither the authority nor responsibility 
• for duties which belong to the line organization. They cannot act 
as substitutes for the line supervisor. 
The second classification of problems facing the use of 
PMTS, centers around the methods used by management and labor to de-
fend their respective positions regarding PMTS. 
Union opposition has expressed itself by way of theoretical 
refutation of the scientific validity of PMTS. The argumentation 
usually begins over the fact that judgment is involved in any standard. 
As was stated earlier, there is nothing so extraordinary in manage-
ment's prerogative to exercise judgment as it is done in may other 
ways affecting the workers' security. 
At any rate, there are prolific writings on the objective 
possibilities or impossibilities, as to the theoretical value of various 
PMTS systems. It is seldom that one finds a general appraisal of the 
direct and indirect costs or problems of actually introducing these 
systems, as well as the scientific of their theoretical correctness. 
This line of argument has produced numerous academic controversies 
between theorists who have never tried to acquire any proficiency with 
these systems as a working tool under plant pressures. 
On the side of labor we have only theorists who condemn the 
evil intentions of management while professing their own purity of 
intention. Naturally management must refute and defend their position, 
usually by more theoretical argumentation; and in the process the every-
day efforts of practical engineers, who have to use PMTS as a means of 
cost control, are overlooked. 
While the controversy wages round them most industrial 
engineers meet the practical problem of PMTS, and have found that 
despite the controversy these systems can be made to work. The practi-
cal engineer is definitely not interested in finding a perfect univer-
sal answer to every problem of work standards. His job is to develop 
a system for his own company's needs, which is consistent and fair. 
Very rarely does one find a practicing industrial engineer involved in 
these academic arguments. It is his responsibility to convert all ~is 
theory to practical systems which can be used in his company to promote 
the best possible utilization of labor. 
As one industrial engineer remarked '~he bumble bee aero-
dynamically cannot fly, and if he paused to contemplate the theore-
exactness of his abilities he would never get off -the ground". The 
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people who use these systems rather than being advocates of their 
theoretical purity realize that no system involving so many human 
factors can be perfect; but they go on from there to make such systems 
practically useful to a scientifically progressive management. 
The general value in such systems is not in their universal 
scientific appeal, as much as in the fact that they do channel judgment, 
making it a factor more subject of objective analysis and norms. In 
this way they have succeeded in becoming accepted workable tools in the 
practical sense, by which thousands of jobs and times have been esta-
blished and accepted as being fair; thereby creating cost improvements 
and developing better methods and work habits. 
Perhaps the greatest single problem in the effective use of 
PMTS, is to provide the proper base of well trained foremen and super-
visors, who can develop the proper attitude among the work force. 
Such men can develop a confidence on the part of employees that PMTS 
will bring them more job security along with improved working condi-
tions. 
Such men are ultimately the measure of how efficiently 
American labor will be used to meet 'the competitive pressures which 
face American industry today. 
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